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ABSTRACT

SEISMIC ADJUSTMENTS: THE INFLUENCE OF INCONVENIENCE AND EFFICACY
PERCEPTIONS, STATE OF RESIDENCE, AND DEMOGRAPHIC FACTORS

Nicole Elise Anderson
Department of Psychology
Master of Science

Theoretical and empirical evidence suggests that peoples' perceptions of household seismic
adjustments, in addition to their perceptions of earthquakes themselves, should predict the
likelihood that seismic adjustments are performed. However, little research has been done to
address this issue. While recent research has found peoples' perceptions of the effectiveness of
household adjustments to influence adjustment levels, people's perceptions of inconvenience of
household seismic adjustments - namely the cost, time effort, required cooperation and required
knowledge involved in making these adjustments - have been found to not influence seismic
adjustment. However, this study did find that the higher the perceived inconveniences of an
adjustment, the less likely people are to perform those adjustments. As a second area of
investigation, a survey was given to subjects in an understudied risk population (residents living
along the Wasatch Fault Line that runs through the state of Utah) to compare Utahns to
Washingtonians and Californians. The survey revealed that although California residents have

the highest risk perceptions and the most previous earthquake experience, they rank lower than
Washington and Utah residents in terms of how much they think, talk, and gather information
about earthquakes. Implications of both areas of research are discussed.
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Seismic Adjustments: The Influence oflnconvenience
and Efficacy Perceptions, State of Residence,
and Demographic Factors
Across the country, there are hundreds of thousands of people living in either high
or moderate risk areas for earthquakes (see United States Geological Survey,
http://www.quake.wr.usgs.gov). Most homeowners are not properly informed of the
potential risks of earthquakes and are not adequately prepared (Kunreuther et. al, 1978;
Palm, Hodgson, Blanchard, & Lyons, 1990). Human lives and millions of dollars can be
saved in the event of an earthquake if homeowners have previously engaged in minor,
simple adjustments called hazard adjustments. Hazard adjustments have been classified
into three categories (Lindell & Perry, in press): hazard mitigation, emergency
preparedness, and insurance purchase. Hazard mitigation involves passively protecting
home and family at the time of impact of an earthquake. This can be done through either
structural hazard mitigation (e.g. having the home bolted to the foundation before an
earthquake occurs) or nonstructural hazard mitigation (e.g. installing cabinet latches).
Emergency preparedness supports active response after the impact has occurred (e.g.
deciding in advance a place for the family to meet in the event of a natural disaster).
Insurance purchase redistributes the financial impact of damage across time and persons.
Adjustments have also been classified into the categories of hazard mitigation,
preparedness planning, and survival by Russell et al. (1995). The first two categories are
virtually identical to those listed by Lindell & Perry; survival entails collecting and
maintaining supplies and learning techniques such as first aid for the purpose of basic
survival.
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Researchers have studied variables associated with homeowners' decisions to
implement earthquake adjustments. For example, peoples' risk perceptions have been
found to be related to levels of adjustment (level of adjustment being defined as how many
earthquake adjustments people have carried out) (Dooley, Catalano, Mishra & Serxner,
1992; Jackson & Mukerjee, 1974); and risk perception has been linked to another variable
called risk personalization. Despite accurate perceptions of risk, if people fail to
personalize the risk, adjustments may not be carried out (Jackson & Mukerjee, 1974;
Mileti & Fitzpatrick, 1993; Mileti & Darlington, 1995). For example, if people believe
they, as well as government emergency services departments and scientists, are personally
responsible for preparing for earthquakes, they are more likely to adopt hazard
adjustments than if they don't personalize the risk (Garcia, 1989; Mulilis & Duval, 1995).
There also is evidence that seismic adjustment adoption increases following a
warning of an impending earthquake (Farley, 1993; Kunreuther, 1993; Showalter, 1993;
Turner et al., 1986), mass media awareness programs (Mileti & Brian, 1992; Mileti &
Darlington, 1995, 1997), and information seeking behaviors such as attending an
earthquake information meeting (Mileti & Fitzpatrick, 1992; Mileti & Darlington, 1997;
Turner et al., 1986). The personality characteristic of a non-fatalistic attitude toward
earthquakes (Turner, 1986) and the demographic characteristics of presence of children at
home, higher education, higher household income, and White ethnicity have been linked to
earthquake adjustment (Edwards, 1993). There have been mixed results in studies
assessing the correlation between current earthquake preparedness and fault proximity
(Farley, et al., 1993; Mileti & Darlington, 1997; Palm, et al. 1990; Palm & Hodgson,
1992), p1evious earthquake experience (Dooley, et al.; Jackson, 1977,1981; Russell, et al. ,
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1995; Turner et al., 1986), and the adoption of past adjustments (Mileti & Darlington,
1997; Mileti & Fitzpatrick, 1992; Mileti & O'Brien, 1992). For an in-depth review of the
past 25 years ofresearch on earthquake preparedness, see Lindell and Perry's (in press)
review of the research.
Despite the fact that this is an impressive body of work, there are some holes in
current earthquake research. First, at least one variable has been overlooked. Lindell and
Perry (in press) note that little research has focused on homeowners' perceptions of the
adjustments themselves. One aspect that hasn't been studied thoroughly is how difficult
homeowners believe it is to complete different seismic adjustments. A second problem in
the earthquake research is that the risk areas that have been studied have been largely
restricted to California. In fact, 20 of23 studies in the last 25 years have been carried out
in California (Lindell & Perry, in press). Therefore, it is uncertain whether most of the
earthquake hazards research is applicable to risk areas outside of California. For example,
no research has been carried out in Utah, a moderate risk area for earthquakes. This thesis
will address each of these problems in turn.
Perceptions of Seismic Adjustment Inconvenience
Homeowners' perceptions of adjustment inconvenience may act as implementation
barriers that inhibit them from making earthquake adjustments. These include such
dimensions of inconvenience as: 1) the monetary cost of the adjustment; 2) the time
requirements involved; 3) the personal efficacy, or homeowners' perceived self knowledge
and ability to carry out the adjustment; 4) the physical implementation barriers that must
be overcome before a given adjustment can be carried out; and 5) the amount of
cooperation from other people required. Earthquake hazard research has focused on
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variables that may enhance adjustment activity, but has largely neglected the idea that
there are barriers that may inhibit earthquake preparedness activities. However, as
discussed below, general theory in social psychology suggests that barriers will impede
action and are thus important to peoples' decisions of whether or not to engage in any
given behavior.
Background
Ross and Nisbett ( 1991) discuss three principles upon which social psychology
rests; one principle is that individual psyches must be understood as systems in a state of
tension (Lewin, 1951 ). Some forces acting on an individual are driving forces that
encourage a response and others are restraining forces that deter that response. Change in
the psychological system can be accomplished in two very different ways. One can add or
increase impelling forces (and thereby increase the tension in the system as the relevant
restraining forces increasingly make their opposing influence felt) or one can eliminate or
weaken the restraining forces that impede the desired change (and in so doing decrease the
tension in the system). This latter strategy involves decreasing the inconvenience
associated with an action to increase that action.
An example ofthis principle is found in Leventhal, Singer, and Jones (1965), who

manipulated specificity of instructions in trying to get students to get inoculations at a
local clinic. One group of subjects was told of the effectiveness of shots and that shots
were available at the University Health Clinic. The other group of students was given the
same information on the effectiveness of the inoculations, as well as written instructions
describing the location of the Clinic and the times of the day that inoculations were offered
there. In addition, the students were given a map of the campus with the University
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Health Building clearly circled, and they were requested to pick a time in their schedules
when they could stop in and get inoculated. This second group was significantly more
likely to get inoculations than the first, non-specific instruction group. The specific
instructions removed knowledge barriers of where and when inoculations were available,
and saved time and effort that students would have had to take to obtain these
instructions.
Disease-prevention actions, such as getting inoculations, may be similar to hazard
adjustments in that most people know they should be protecting themselves from these
risks, yet both preventative health behaviors and hazard adjustments have immediate costs
and only long-term rewards (Gollwitzer & Oettingen, 1998). If those dispersing
earthquake information were to decrease barriers in implementing earthquake adjustments,
as those dispersing inoculation information decreased barriers in getting disease
inoculations, similar improvements in compliance may be found.
In summary, there is support from general social psychological theory and
empirical evidence from other risk-related fields to suggest that removing barriers
associated with household seismic adjustments may increase adjustment behaviors.
However, most earthquake hazards research has addressed only the strategy of trying to
increase the impelling forces that will motivate people to action. · This is evident in the
abundance of research on such variables as risk perceptions, social influences, and
perceived protection responsibility. The implementation barriers or inconvenience
characteristics of adjustments have not been adequately addressed in earthquake hazards
research; therefore interventions that seek to reduce inconvenience in facilitating
earthquake preparedness have not been tested and carried out.
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This is unfortunate because according to Jackson & Mukerjee's (1974) survey of
San Francisco residents, the suboptimal level of household adjustments (such as upgrading
the structure of the house, protecting homes from fire and looters, and buying earthquake
insurance) reported by San Francisco residents couldn't be explained by a lack of
knowledge of these adjustments, since residents reported that they knew these adjustments
existed. Some of these adjustments, such as structural changes, insurance, and evacuation
were rated as "good" things to do by higher proportions of the respondents than had in
fact adopted such adjustments. In fact, the residents spontaneously mentioned cost and
implementation barriers as reasons for making decisions about adoption of hazard
adjustments.
Inconvenience Characteristics Found in Natural Hazard Theories
Despite the lack of thorough empirical research on these characteristics in the
hazards literature, the role of the inconvenience dimensions of adjustments can be seen in
theoretical models developed in natural hazards research. Much of the research on
earthquake adjustment has been interpreted within the framework of the Protective Action
Decision Model (P ADM-Lindell & Perry, 1992). Consistent with the Theory of
Reasoned Action (TRA-Fishbein & Ajzen, 1975), P ADM hypothesizes that protective
action intention is a function of one's attitude toward that action and normative influences
to engage in the action. P ADM theorizes that evaluation of alternative actions (TRA's
attitude toward a behavior) is motivated by perception of a hazard (TRA's attitude toward
an object) as threatening to oneself. Thus, because beliefs about a protective action are
more proximal to the adjustment adoption decision than are beliefs about a hazard event,
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the former are expected to be more highly correlated with adjustment adoption decision
than are the latter (see Figure 1).
PADM is also compatible with Mulilis and Duval' s (1995) PrE theory, a model
that originally was adapted from Protection Motivation Theory (Rogers, 1975) to explain
seismic adjustment. Despite the different constructs of these two theories, the five
inconvenience characteristics are present in the P ADM as the common salient beliefs
about protective action and in the PrE as components of self-efficacy.

Figure 1. Relationship between hazard perceptions and mitigation decisions
(adapted from .Lindell and Perry, 1992).

perception of
hazard

evaluation of
alternative
actions

adjustment
adoption
decision

The importance of these five dimensions in earthquake preparedness is further
underscored in research that suggests that the perceived characteristics of the hazard
adjustments are more important in predicting household seismic adjustment than was
previously thought. There is empirical evidence to suggest that risk perceptions alone are
insufficient to account for households' adoption of hazard adjustments. Specifically,
Weinstein and Nicholich (1993) have conducted methodological analyses showing that the
correlations of risk perception with the adoption of hazard adjustments must inevitably
tend toward zero as time goes on. As people engage in more and more adjustment
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activities, they will report lower adjustment scores over time as there are fewer and fewer
behaviors left to accomplish. At later time periods, a small correlation may indicate the
presence of barriers that keep people with high perceived risk from acting. Instead, their
model predicts that the adoption of a hazard adjustment will be more strongly correlated
with that adjustment's perceived effectiveness than with the perceived risk from the hazard
agent.
Similarly, as previously discussed, the Theory of Reasoned Action (1975) posits
that one's attitude toward an object (e.g., seismic hazard) is less predictive of behavior
than one's attitude toward an act (seismic hazard adjustments) relevant to that object.
Consistent with this reasoning, Lindell and Perry (1992) obtained ratings of three different
protective actions for a chemical emergency (evacuation, sheltering in-place, and
expedient respiratory protection) that they found could account for respondents'
preferences among those protective actions. In summary, these three different lines of
analysis indicate that the adoption of hazard adjustments will be more strongly correlated
with attitudes towards hazard adjustments than with attitudes towards the hazard itself.
Simply put, whether or not I strap down a water heater to prepare for an earthquake may
depend not so much on how I feel about earthquakes, but more on how I feel about
strapping down a water heater.
Therefore, perceptions of adjustments may be more important than variables
regarding the hazard itself, such as peoples' risk perceptions, risk personalizations,
previous earthquake experience, and fault proximity in predicting seismic adjustment
behavior. In addition, other variables linked to earthquake preparedness, namely
demographic and personality characteristics, do not provide information that is very useful
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to those who are interested in trying to increase the level of household hazard adjustment
because peoples' demographic and personality perceptions are difficult or impossible to
alter. From a practical perspective, focusing on peoples' perceptions of the adjustments
themselves may prove the most useful in increasing household seismic adjustment.
Relevant Research
Some studies in the past have briefly mentioned inconvenience as a variable that
may explain why some adjustments are pursued more than others. Russell et al. (1995)
obtained percentages of those who had adopted 17 adjustments following the Whittier
Narrows and Loma Prieta earthquakes and found that the emergency preparedness activity
of developing a neighborhood plan, which would seem to require significant effort and
social cooperation, was done by only 3% of the Whittier Narrows sample and only 5% in
the Loma Prieta sample after their respective earthquakes. The earthquake preparedness
activity of learning first aid, which would appear to require more effort and time, was
done by only 2% in both samples after the earthquakes. However, this doesn't take into
account neighborhood plans and first-aid learning that took place before the earthquake.
For both samples, the most common hazard-mitigation activity accomplished after
the earthquakes was the rearranging of cupboard contents (16% Whittier and 20% Loma
Prieta). This activity appears to require less technical knowledge and expense (in the form
of special tools and materials) than securing furniture (done by 7% of the Whittier sample
and 12% of the Loma Prieta sample), and installing cupboard latches (done by 5% of
those from Whittier and 7% of those from Loma Prieta).
Similarly, Mileti and O'Brien (1992) studied the number of household adjustments
performed in response to after-shock warnings during the post-impact Loma Prieta
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earthquake emergency and found that people were more likely to perform less expensive
actions like make their household items safer (70.3 and 45.2 percent in Santa Cruz and
San Francisco, respectively) and develop an emergency plan (43.8 percent in Santa Cruz
and 31.5 percent in San Francisco) than they were to engage in more expensive activities,
such as make their dwelling more structurally safe (17.6 percent in Santa Cruz and 7.4
percent in San Francisco). Davis (1989) found that 39% of Southern California residents
didn't know the proper actions in the event of an earthquake, and 30% didn't know how
to shut off their utilities. The lack of knowledge could be due to the time and effort
required to obtain this information.
Other studies have asked respondents directly about the inconvenience of some
adjustments. Most of these studies have addressed only one or two of these
inconvenience characteristics, and the most frequently measured inconvenience
consideration has been cost (Kunreuther et al., 1978; Palm et al, 1990). There is evidence
that insurance purchase, in particular, is affected by cost. Sullivan et al. (1977) found that
those not purchasing insurance decided it was too expensive (59% in 1979 and 42% in
1976). Palm et al. (1990) found that the most frequent reason for failing to purchase
insurance was that it was too expensive (54%). These data suffer from a limitation,
however. Presenting a question about insurance cost only to nonpurchasers precludes the
calculation of a correlation. A correlation can be inferred by assuming that no purchaser
would describe insurance as too expensive. However, this inference is speculative and
must be verified with empirical data. Lindell and Whitney (in press) corrected for this
problem and found that insurance purchase was rated above average on cost and was
rated below average on behavioral intentions.
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Davis (1989) investigated cost/effort and required knowledge as well as two other
characteristics of adjustments that are not inconvenience dimensions, effectiveness and
awareness of effectiveness. Post-hoc analyses of his data revealed that cost/effort (r=-.43,
ns) and required knowledge (r=.26,ns) were not significantly correlated with adoption.
These correlations should be treated cautiously, however, because they are derived from
group-level rather than individual-level data.
Recently, Lindell and Whitney (in press) in Los Angeles and Lindell and Prater (in
press) in Seattle obtained ratings on all five inconvenience qualities. Only Lindell and
Whitney published their results on the ratings of these five dimensions. Studying twelve
adjustments, the five inconvenience dimensions were not significantly correlated with
intentions and actual behaviors (average r=.02). In addition to studying these five
inconvenience qualities, they also looked at perceived efficacy of three adjustments,
specifically: how well does an adjustment protect persons, how well does an adjustment
protect property, and how high is the utility of an adjustment for other purposes. All three
dimensions of efficacy of protecting persons (r=.42 intentions ; r=.20 actual adoption),
protecting property (r=.44 intentions; r=.29 actual adoption) and utility for other purposes
(r=.49 intentions, r=.32 actual adoption) were significantly correlated with intentions and
actual behaviors.
Other studies have looked at the perceptions of the efficacy of adjustments.
Russell et al. (1995) compared the results of surveys conducted after the Whittier Narrows
and Loma Prieta earthquakes with data from an earlier study of the 1971 San Fernando
earthquake (Bourque, Reeder, Cherlin, Raven, & Walton, 1973). Russell et al. asked
respondents to report whether they had implemented each of 17 actions, whether the

-

12
action was implemented before or after the earthquake, and whether the adjustments were
specifically for seismic safety or for other reasons as well. The utility of an adjustment for
other functions played a significant role in acquiring basic survival tools (raising adoption
from 7% to 26%), but had a negligible effect on planning and hazard mitigation activities
(raising adoption from 0% to 3%).
Garcia (1989) reported the percentages of respondents who had adopted each of
15 seismic adjustments and also reported the percentage of these respondents who rated
each of these 15 adjustments as very effective. The large correlation between these sets of
percentages (r=.87, p <.01) suggests that perceptions of effectiveness are a significant
determinant of adoption decisions. A post-hoc analysis of Davis' s (1989) data showed
that effectiveness had the largest correlation with adoption (_r=.57, p,<.05).
In summary, a limited amount of research has investigated the perceptions of both
the inconvenience and efficacy of adjustments. While the inconvenience of some
adjustments has resulted in lower percentages of respondents intending to do those
adjustments, a negative correlation between inconvenience and behavioral intentions has
not been found. Lindell and Whitney's (in press) study suggests that perceptions of
efficacy of adjustments are predictors of adjustment while perceptions towards
inconvenience are not. Since this study shows preliminary evidence that cost, time,
efficacy, cooperation, and implementation barriers are not good predictors of behavioral
intentions, a replication or a failure to replicate these findings would be important before
ruling out these five perceptions of adjustments as not being predictors of adjustment
behavior.
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This raises a critical question: Why weren't Lindell and Whitney (in press) able to
find support for the viable hypothesis that the inconvenience of seismic adjustments
inhibits the adoption of these adjustments? Three separate issues are worth discussing.
First, it may be important to look at the characteristics of their sample. Their study
surveyed 168 respondents recruited through classes at a state university campus in the Los
Angeles metropolitan area. Respondents ages ranged from 18 to 59 with a mean of 25.9
and a standard deviation of 6.0. Less than 20% of the sample was under the age of21.
Two percent lived in dormitories, 47% lived with families, 33% lived in apartments, and
18% had other living arrangements. These researchers state that ''the high proportion of
older students suggests that 'living with family' means living with their spouse and
children rather than with their parents. In turn this supports an inference that the
respondents were active participants in the decision to adopt seismic hazard adjustments"

(p. 9). Despite this inference, they later note that their sample was limited in some
important respects, particularly that homeowners probably were underrepresented. Since
these five inconvenience dimensions are quite practical in nature, a survey
underrepresenting homeowners may question people who are removed from the day-today hassles of household adjustments and these five items may be more important than
what was reflected in this study. In addition, non-homeoWners don't have the
responsibility of a home; therefore they lack the motivation to perform seismic
adjustments.
The problem results from homeowners and non-homeowners combined in one
sample. If responses by both populations are the same, the results will apply to
homeowners, the target population for increasing preparedness. However, if responses
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from the two groups are different, then the results will be different. Correlations between
inconvenience and both intentions and behavior may be lower than they would be if only
homeowners were sampled. Obtaining information from two samples, a homeowner and a
non-homeowner sample may be required. It could then be established whether
homeowners and non-homeowners respond similarly to these items.
A second issue is the presence of ambiguity in some of the adjustments Lindell and
Whitney (in press) asked respondents to rate. This occurs in two forms. The first source
of ambiguity in Lindell and Whitney's survey is the use of double-barreled questions.
They asked subjects to rate the level of inconvenience of three separate adjustments, such
as "strapping water heaters, tall objects, and heavy objects to walls" and then they
expected the subjects to report the level of inconvenience of all three adjustments with just
one answer. This is analogous to asking people to answer yes or no to the question of
"Do you have nausea and a headache?" People need to be able to give two separate
answers. Similarly, in order to get accurate ratings of three different adjustments, subjects
need to be allowed to separately rate each of the three adjustments.
A second source of ambiguity was that they neglected to break down some
adjustments into their most specific steps; therefore the vagueness surrounding these
adjustments may make them appear more difficult than they need to be. For instance, the
adjustment of "preparing an earthquake plan" that is found in the questionnaires used by
Davis (1989), Lindell and Whitney (in press), and Lindell and Prater (in press) can be
broken down into specific steps such as "teaching everyone the safest spot in each room
such as under sturdy tables, desks, or against inside walls", "teaching everyone the danger
spots in each room such as by windows, mirrors, hanging objects, fireplaces, and tall
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furniture", "assigning a place for the family to meet in case they get separated" and
"conducting practice drills by teaching everyone the quickest, safest escape route from
each room". Stating adjustments in specific steps should result in more accurate
perceptions of certain adjustments by removing unnecessary knowledge barriers contained
within the surveys themselves. If a survey measuring these adjustments broken down into
specific steps and obtained higher intentions ratings on these specific steps than on surveys
using one vague description of an adjustment, this lends weight to the argument that
knowledge barriers decrease compliance.

If both of these sources of ambiguity were removed from Lindell and Whitney's (in
press) survey, this should eliminate unnecessary "noise" in the data that may be
contaminating their results. Eliminating double-barreled questions would allow
homeowners to give clearer answers regarding their perceived inconvenience of certain
adjustments; whereas using adjustments with more specific descriptions should result in
answers that more accurately reflect the inconvenience the average homeowner would
experience in performing adjustments if they had the proper information.
A third potential reason that no correlation was found in Lindell and Whitney's (in
press) study may be due to an insufficient variety of adjustments being studied. They
covered all three categories of adjustment (hazard mitigation, emergency preparedness,
and insurance purchase), but they only asked respondents to rate twelve adjustments. A
longer and more comprehensive list of adjustments, including adjustments already studied,
as well as other adjustments that have not been previously studied, may be needed.
Based on the previously stated theoretical arguments and limitations of past
empirical research, further examination of the role of the inconvenience dimensions seems
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warranted. Lindell and Whitney (in press) concluded in their study, "Seismic managers
should give more time to describing the efficacy of household hazard adjustmentsespecially their effectiveness in protecting persons and property and their utility for other
purposes. There appears to be little need to address the inconveniences of these
adjustments because perceived cost, and requirements for time, effort, and cooperation
have nonsignificant correlations with adoption." (in press, p. 23) This conclusion seems
premature, and due to the potential importance of these five perceptions towards
adjustments, this current study is designed to further investigate this issue.
Studying a New Risk Area
There is another limitation in current earthquake research. In Lindell and Perry's
review ofresearch, they stated that 20 out of23 studies have been conducted in the State
of California. Therefore, surveys done in a novel earthquake population such as Utah can
be compared to California data to help answer the question of whether existing research
results found in California can be generalized to other locations across the country where
seismic adjustments need to be adopted. Despite Utah's vulnerability to a moderately
damaging earthquake, little research on earthquake preparedness has been carried out in
this particular location. The Wasatch Fault that runs through Salt Lake City, Utah and its
neighboring cities is a moderate risk area for earthquakes according to the Utah Seismic
Safety Commission (1995). While the risk of a severe earthquake (6.5 or higher on the
Richter scale) in the near future is unlikely, there is a 17 to 40% chance of a moderately
damaging earthquake measuring from 5.5 to 6.5 on the Richter scale in Utah in the next
50 years.
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So far only Lindell and Prater (in press), who studied California and Washington
residents, have looked at comparisons between states. Their study measured three
variables called previous earthquake experience, risk perceptions, and hazard
intrusiveness. These three variables are concerned with attitudes towards an object (an
earthquake) and are therefore less proximal to adjustment than attitudes towards an act
regarding that object (engaging in a seismic adjustment) (Fishbein & Ajzen, 1975);
therefore, they are theoretically less proximal to seismic adjustments than the
inconvenience and efficacy perceptions of adjustments discussed previously. However,
these variables have been compared across the two locations of Washington and California
by Lindell and Prater. By using the same questions as Lindell & Prater, comparisons
between the three states of Utah, Washington and California are possible on these items.
As discussed next, these three variables have been more thoroughly investigated in the
hazard literature than the perceptions of adjustments and have been shown to be linked to
earthquake adjustment (Dooley, et al., 1992; Jackson, 1977, 1981; Kunreuther, et. al,
1978; Palm and Hodgson, 1992; Showalter, 1993).
Previous Earthquake Experience
First, previous earthquake experience could be an important explanatory variable
for risk perception and the adoption of hazard adjustments. Research has shown that
attitudes formed in response to direct experience with an object are more accessible from
memory and, thus, have more clarity, generate more confidence and certainty, and are
more predictive of action related to that object than attitudes formed towards an object
without such experience (Fazio & Zanna, 1981). The fact that they are more readily
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accessible suggests that they will come to mind more frequently and that this, too, will
increase the level of action related to an object.
However, the evidence of previous earthquake experience affecting household
seismic adjustment has been mixed (Dooley, et al., 1992; Jackson, 1977, 1981; Palm &
Hodgson, 1992). Some researchers have concluded that the effect of previous experience
depends upon what people infer are the future implications of that experience for
themselves (Baker, 1991; Palm, 1995).
Risk Perceptions
People's risk perceptions of earthquakes have been measured in terms of personal
consequences (Kunreuther, et. al, 1978; Lindell and Prater, in press; Lindell and Whitney,
in press; Showalter, 1993), which is what this study did.
Hazard intrusiveness
Another way to measure respondents' perceptions of personal consequences is to
measure their beliefs about a hazard in terms of the frequency with which these beliefs
come to mind during the course of everyday activities. The term accessibility is used to
refer to the ease with which events come to mind when prompted, but the frequency with
which ideas appear spontaneously is more properly labeled intrusiveness. Hazard
intrusiveness, which can be measured by frequency of thought about a hazard, has been
found to rise in the immediate aftermath of an earthquake and gradually decrease
thereafter (Pennebaker & Harber, 1993). Continuing high levels of intrusiveness can be
thought of as a measure of chronic accessibility, which involves refreshing memory on a
continuing basis. Thus, measures of hazard intrusiveness may provide additional
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information about the salience ofrisk area residents' cognitive representations of the
seismic threat.
Inconvenience Perceptions and Demographics
Demographic information could be gathered to look for correlations with certain
demographics and inconvenience perceptions. Some researchers have reported that
demographic characteristics of the household (e.g. , sex, age, education, income, presence
of children, ethnicity, and home ownership) are correlated with adaptive action (Turner,
1986; etc.). Correlations of demographic variables with the adoption of adjustments
provide useful information because they allow hazard managers to target population
segments that are most predisposed to adopt hazard adjustments.
However, a recent review concluded that the correlations of demographic variables
with the adoption of adjustments are very small (Lindell and Perry, in press). Still,
information about which of the five inconvenience characteristics keeps which kind of
people away from certain behaviors was believed to be potentially useful. Lindell and
Prater (in press) found that women had higher levels of risk perception of earthquakes and
reported higher levels than men of intrusive thoughts about potential earthquakes. They
found that female respondents were more likely to be unmarried, which tended to limit
their income. Lindell and Prater concluded that this limit in income resulted in their
finding that women adopted fewer hazard adjustments than men. However, this difference
in adjustment could be due to the fact that women know less about how to implement
some of these household adjustments. By also measuring whether these women are less
likely to make adjustments that require specialized knowledge and skill, a clearer answer
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may be found as to which inconvenience dimension contributed to this lower adjustment
rate.
Other relationships between certain inconvenience perceptions and certain
demographic characteristics could be examined. Cost is believed to be a more significant
barrier for people with lower annual salaries than those with higher ones. Lindell and
Prater (in press) found a significant correlation between income and hazard adjustment.
By measuring whether people with lower incomes are less likely to make adjustments that
cost a lot of money than people with higher incomes would help answer the question of
whether it is the cost or some other inconvenience variable that contributed to this lower
adjustment rate.

Other questions that could be addressed: are people with higher

education levels more likely to incorporate adjustments that require specialized knowledge
and skill than people with lower education levels? Are widows/widowers less likely to
intend to make adjustments that require a lot of effort? Answers to these questions could
potentially allow information to be tailored to people according to their specific needs,
specifically removing barriers for people who rank these barriers as reasons why certain
adjustments are not pursued.
Questions
This study examined the following questions:
Question One - Perceived Inconvenience and Perceived Efficacy and Intentions. Is
there a correlation between the perceived inconvenience of adjustments (consisting of the
cost, time, effort, required cooperation, and required knowledge) and intentions to engage
in household seismic adjustment? It was hypothesized that the inconvenience perceptions
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towards adjustment would be negatively correlated with intentions toward making seismic
adjustment.
Is there a correlation between the perceived efficacy of adjustments (consisting of
the effectiveness of protecting persons, effectiveness of protecting property, and the utility
of the adjustment for purposes other than earthquake preparedness) and intentions to
engage in household seismic adjustment? It was hypothesized that efficacy perceptions
towards adjustment would be positively correlated with intentions toward seismic
adjustment.
Question Two - Perceived Inconvenience and Perceived Efficacy and Behaviors.
Is there a correlation between perceived inconvenience and perceived efficacy and actual
behaviors? It was hypothesized that there would be a negative correlation between
inconvenience and behaviors and a positive correlation between efficacy and behaviors.
Question Three - Variables Predicting Adjustment. Which variables - demographic
variables, risk perception, previous earthquake experience, hazard intrusiveness,
inconvenience perceptions of adjustments, and/or efficacy perceptions of adjustments predict current seismic adjustment levels? The inconvenience and efficacy perceptions
were hypothesized to predict seismic adjustment. No hypotheses were made regarding the
other variables because of inconsistent findings in previous research (see Lindell & Perry,
in press).
Question Four - Demographic Variables and Inconvenience Characteristics. Are
gender, income, education, and marital status correlated with different inconvenience
characteristics (see Lindell and Perry [in press] for a thorough review of past research)? It
was hypothesized that women are less likely than men to make adjustments that require
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specialized knowledge and skill; that people with lower annual salaries are less likely to
perform costly adjustments than those with higher salaries; that people with higher
education levels are more likely to incorporate adjustments that require specialized
knowledge and skill than people with lower education levels; and that widows/widowers
are less likely than the married people to make adjustments that require a lot of effort.
Question Five - Hazard Experience. How would residents in the three states of
Utah, California and Washington compare in terms of earthquake experience? Even with
people moving in and out of states, it was hypothesized that Californians will score highest
in this category, Utahns the lowest, and Washingtonians in between. Southern California
experiences a magnitude 7 .0 or greater earthquake about seven times each century
(Southern California Earthquake Center, 1996). There have been about 25 damaging
earthquakes (mostly ranging from 5.0 to 7.0 on the Richter scale) in Washington and
Oregon since 1872 (University of Washington Geophysics Program, 1999), while Utah
has not experienced a damaging earthquake in 150 years (Utah Seismic Safety
Commission, 1995).
Question Six - Risk Perceptions. How would the three states compare in terms of
risk perception of an earthquake? It was hypothesized that Californians would have
higher risk perceptions than Washington residents, and that Utah residents would have
lower risk perceptions than Washington residents. California is at risk for significantly
impactful earthquakes (Southern California Earthquake Center, 1996), while Utah and
Washington are only at risk for moderate size earthquakes. Since Washington is at risk
for more frequent earthquakes, Washington residents were expected to score higher in this
category than Utah residents.
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Question Seven - Hazard Intrusiveness. How would California, Utah, and
Washington compare in terms of hazard intrusiveness? It was hypothesized that hazard
intrusiveness items would be greatest for California, then Washington, and finally Utah.
Question Eight - Current Adjustment Levels. How would the three states compare
in terms of current seismic adjustment levels? It was hypothesized that Californians would
score highest in this category, then Washingtonians, and finally Utahns.
Question Nine - Comparability of Samples. Would homeowners and students
score similarly or differently in terms of inconvenience perceptions? Due to the
exploratory nature of this question and lack of previous research, no hypotheses were
made.
Overview of Research
A modified questionnaire based on the Lindell and Prater (in press) and Lindell and
Whitney (in press) questionnaires was developed and administered. First, questions
regarding previous earthquake experience, hazard intrusiveness, and perceived risk were
asked to allow for comparisons between Utah, Washington, and California residents.
Next, information was gathered on perceptions of the effectiveness and inconvenience of
earthquake adjustments, while correcting for the previously discussed limitations of
representativeness of the sample, ambiguity, and lack of sufficient variety in adjustments
studied. First, two separate samples of students and homeowners were obtained. Second,
the sources of ambiguity contained within the survey were eliminated. Third, a more
comprehensive list of adjustments was used. Finally, demographic information was
obtained.
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Method
Participants
Two samples were recruited. Subjects were homeowners living throughout the
Salt Lake Valley (N=128) and students attending Brigham Young University in Provo,
Utah (N=l 10). Both were samples of convenience. Homeowners in Salt Lake City were
recruited from various sources. First, approximately 20 homeowners who attended a selfreliance meeting in Holladay, Utah (located on the East Side of the Salt Lake Valley) were
recruited after they were given a five-minute presentation.
Three social/religious groups were recruited to complete the survey. The first
group was members of the Sons of the Utah Pioneers. A monthly meeting is held, and
subjects were recruited at its February meeting after a brief presentation. The second
group is a group called "The Key Club". It is a social group comprised of alumni of the
University of Utah. The third group is a religious study group. They meet every other
month at a member's home.
Finally, two neighborhoods as well as family and friends of the principal researcher
were recruited. Approximately 90 families and miscellaneous neighbors and friends were
obtained in this final group. The groups do represent various genders, numbers of
children, income levels, and locations across the Salt Lake Valley.
Two Introductory Psychology classes at Brigham Young University were used to
recruit subjects for the second sample in return for extra credit.
Homeowners (N=128) consisted of 81 females (64.3%) and 45 males (35.7%).
The average age was 50.39, with a standard deviation of 15.25. Most of the respondents
were Caucasian (95.2%), with 1.6% Hispanic, .8 Asian, and 2.4% Native American. This
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sample tended to be educated, with 30.2% reporting some college, 41.3% were college
graduates, 23.8% had attended graduate school, with only 4.7% only completing high
school. This sample was also affluent, with 21.8% reporting incomes between $35,000
and $49,000 and 53.8% with incomes over $50,000. The majority in the sample were
married (70.6%), with 18.3 percent single, 6.3% divorced, and 4.8% widowed.
In the comparison student sample (N= l 10), females comprised the majority
(71.8%). The average age was 19.8 years old, with a standard deviation of 1.77. A
slightly lower majority than the homeowner sample was Caucasian (89 .1 %), with the rest
of the students consisting of 3.6% Hispanic, 1.8% Asian American, 2.7% AfricanAmerican, and 1.8% mixed. Whether or not these students were homeowners was not
assessed, it was assumed that the majority of these students were renters.
Materials
All participants received an envelope containing a cover letter, an instruction sheet,
a survey, and a brochure. The cover letter (see Appendix A) was on letterhead from the
BYU HELP Lab (Brigham Young University Household Earthquake Learning and
Preparedness Laboratory). The BYU HELP Lab is a research and community outreach
organization that is designed to help Utah residents prepare for earthquakes and is funded
by a grant from the National Science Foundation. Letterhead was used to add legitimacy
to the study and to give information about sponsorship. The letter explained the need for
earthquake preparedness research in Utah and briefly described the survey. The
instruction sheet (see Appendix A) gave instructions on completing the survey and met the
requirements for informed consent as required by the Brigham Young University
Institutional Review Board.
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Next, the survey itself was enclosed (see Appendix A). It was made up of three
parts: 1) items for tri-state comparison, 2) items rating efficacy and inconvenience of
adjustments, and 3) demographic information items.
Tri-State Measures. This study first obtained responses to the items of previous
earthquake experience, risk perception, and hazard intrusiveness from Utah residents,
using the same questions used by Lindell and Prater in Seattle and Lindell and Whitney in
Long Beach to measure these variables (see Table 1). Comparisons were then possible
among the three states of California, Washington and Utah on these items. There were
new additions to some of these questions that had been suggested by M.K. Lindell
(personal communication, July 21, 1999). Lindell suggested that risk perception
questions, which assess attitudes towards earthquakes in the future, consist of the same
items as previous earthquake experience questions, which assess experience with
earthquakes in the past (see Table 2). In previous surveys (Lindell and Perry, in press;
Lindell and Whitney, in press), more items were measured in the previous experience
questions than the risk perception questions.
In this study, subjects answered yes or no to the following statements regarding
their experience with earthquakes: major damage has been done to property in my city, my
immediate family's property has been damaged in an earthquake; I or an immediate family
member has been injured in an earthquake; property of a friend, relative,
neighbor, or coworker I know personally has been damaged in an earthquake; a friend,
relative, neighbor, or coworker I know personally has been injured in an earthquake; I
have experienced disruption to my job that prevents me from working; and I have
experienced disruption to my shopping and other daily activities.
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Table 1.
Questions from Lindell and Prater's survey.
Risk Perception
1.

How likely do you think it is that in the next I 0years there will be an earthquake that will cause ...
Not
Almost a
at all
certainty
4
5
I
2
3
a. major damage to property in your city
4
I
2
3
5
b. major damage to your home
4
2
3
5
c. injury to you or members of your immediate family
4
5
2
3
d. disruption to your job that prevents you from working
4
5
2
3
e. disruption to your shopping and other daily activities

Hazard Intrusiveness

2.

How often do you ...

a. think about earthquakes
b. talk to others about earthquakes
c. gather information about earthquakes

Daily
I

Weekly
2
2

2

Monthly
3
3
3

Yearly
4
4
4

Never
5
5
5

Previous Earthquake Experience
3.

Is any of the following statements true about your experience with earthquakes?

a. your immediate family's property has been damaged in an earthquake
b. you or an immediate family member has been injured in an earthquake
c. property of a friend, relative, neighbor, or coworker you know personally has been
damaged in an earthquake
d. a friend, relative, neighbor, or coworker you know personally has been injured in
an earthquake

Yes
I

No
2
2
2
2

Risk perception was measured on Likert scales ranging from 1 (not at all likely) to
5 (almost a certainty) on the question of how likely do homeowners think each of the
following is to happen in their city in the next ten years: major damage to property in my
city, major damage to my home, injury to me or members of my immediate family,
disruption to my job that prevents me from working, and disruption to my shopping and
other daily activities.
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Table 2.
Questions on present survey based on suggestions made by Lindell.

I.

How likely do you think it is that in the next 10 years there will be an earthquake that will cause . ..
Not at
Almost
all
a
certain

a. major damage to property in your city
b. major damage to your home
c. injury to you or members of your immediate family
d. property ofa friend, relative, neighbor, or coworker you
know personally will be damaged in an earthquake
e. a friend, relative, neighbor, or coworker you know
personally will be injured in an earthquake
f. disruption to your job that prevents you from working
g. disruption to your shopping and other daily activities

ty

2
2
2
2

3
3
3
3

4
4
4
4

2

3

4

5

2
2

3
3

4
4

5
5

5
5
5
5

2. same as Lindell and Prater.
3. ls any of the following true about your experience w/earthquakes?

a. major damage has been done to property in your city

b. your immediate family' s property has been damaged in a quake
c. your or an immediate family member has been injured in a quake
d. property of a friend, relative, neighbor, or coworker you know
personally has been damaged in an earthquake
e. a friend, relative, neighbor, or coworker you know personally
has been injured in an earthquake

f you have experienced disruption to your job that prevents you
from working
g. you have experienced disruption to your shopping and other
daily activities

Yes
I

No
2
2
2
2
2
2
2

To measure hazard intrusiveness, subjects were asked how often they think about,
talk to others about, or gather information about earthquakes. These three items were
measured on five point Likert scales ranging from 1 to 5, where the response categories
were daily, weekly, monthly, yearly, and never.
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This survey measured the same twelve adjustments that Lindell & Whitney
employed in their study of Long Beach residents (see Table 3). However, vague items
such as "developing a household emergency plan" were broken down into the four more
specific steps of "teaching everyone the safest spot in each room such as under sturdy
tables, desks, or against inside walls", '"teaching everyone the danger spots in each room
such as by windows, mirrors, hanging objects, fireplaces, and tall furniture", "assigning a
place for the family to meet in case they get separated" and "conducting practice drills by
teaching everyone the quickest, safest escape route from each room." The items that
asked the respondent to rate two or more adjustments with one set of ratings, "learning
how to shut off utilities" and "strapping water heater, tall objects, and heavy objects to
walls" were divided into separate adjustments so that the respondent rated respectively the
adjustments of "learning how to shut off gas", "learning how to shut off water", and
"learning how to shut off utilities"; and "strapping water heater to walls", "strapping tall
objects to walls", and "strapping heavy objects to walls."
To correct for the third concern of the lack of variety of adjustments, items not
previously measured (as well as the 12 items Lindell and Whitney measured when the
double-barreled problem is eliminated) were included to result in a more comprehensive
list of seismic adjustments. This survey covered all three areas of hazard adjustment and
obtained measurements on 25 adjustments; specifically 15 adjustments falling in the
category of emergency preparedness that facilitate active responses after the earthquake
has occurred, eight adjustments in the category hazard mitigation that are passively
protecting the home at the time of impact, one (attending meetings on earthquake
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emergency preparedness) that was believed to result in both emergency preparedness and
hazard mitigation adjustments, and one in the category of insurance purchase.

Table 3.
Adjustments assessed by Lindell and Whitney (in press)
1.
2.
3.
4.
5.
6.
7.

8.

9.
10.
11.
12.

(a) Possession of a radio with spare batteries.
(a) Possession of four gallons of water in plastic containers.
(a) Possession ofa four day supply ofdehydrated or canned food.
(a) Possession of a first-aid kit.
(a) Possession ofa fire extinguisher.
(a) Learning how to shut off utilities.
(a) Developing a household emergency plan.
(a) Learning the location ofnearby medical emergency centers.
(a/p) Attending meetings on earthquake emergency preparedness.
(p) Strapping water heaters, tall objects, and heavy objects to walls.
(p) Installing cabinet latches.
(i) Purchasing earthquake insurance.

Note: (a)=active response or emergency preparedness adjustment, (p)=passive response or hazard
mitigation adjustment, (a/p)=both active and passive response, and (i)=insurance purchase.

Some items were extremely high on one or more characteristics, such as
"developing self-help networks between families and neighborhood through a skills and
resources bank" which appeared to require high levels of social cooperation and time.
Other items were included that appear to involve extremely low levels of inconvenience in
all characteristics, such as "moving materials that can easily catch fire away from heat
sources." Table 4 contains the revised list of adjustments that were used for this study.
Ratings of inconvenience and efficacy. All items were rated by homeowners on
three efficacy characteristics (see Table 5) and five inconvenience characteristics (see
Table 6). Specifically, subjects rated all 25 adjustments on these eight characteristics
using 5 point Likert scales ranging from 1 (not at all) to 5 (very great extent).
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Table 4
Adjustments Used in Modified Survey
1.
2.
3.
4.
5.
6.
7.
8.
9.

(a) Possession ofa radio with spare batteries.
(a) Possession of four gallons of water in plastic containers.
(a) Possession ofa four day supply of dehydrated or canned food.
(a) Possession of a first-aid kit.
(a) Possession ofa fire extinguisher.
(a) Learning how to shut off gas.
(a) Leaming how to shut off water.
(a) Learning how to shut off electricity.
(a) Teaching everyone the safest spot in each room such as under sturdy tables, desks, or against
inside walls.
10. (a)Teaching everyone the danger spots in each room such as by windows, mirrors, hanging objects,
fireplaces, and tall furniture.
11. (a) Assigning a place for the family to meet in case they get separated.
12. (a) Conducting practice drills by teaching everyone the quickest, safest escape route from each room".
13. (a) Learning the location of nearby medical emergency centers.
14. (a/p) Attending meetings on earthquake emergency preparedness.
15. (p) Strapping water heaters to walls.
16. (p) Strapping tall objects to walls.
17. (p) Strapping heavy objects to walls.
18. (p) Installing cabinet latches.
19. (i) Purchasing earthquake insurance.
20. (a) Developing self-help networks between families and neighborhood through a skills and resources
bank.
21. (p) Moving materials that can easily catch fire away from heat sources.
22. (p) Changing hanging plants from heavy pots into lighter pots.
23. (p) Removing dead or diseased tree limbs that could fall on the house.
24. (a) Having neighbors agree to hang a white flag (bedsheet) out after the quake if everyone and
everything is OK.
25. (p) Storing copies of important records such as financial statements, driver's licenses, and property
deeds in a safety deposit box so they will not need to be replaced in the event of an earthquake.
Note: (a)=active response or emergency preparedness adjustment, (p)=passive response or hazard
mitigation adjustment, (a/p)=both active and passive response, and (i)=insurance purchase.

Subjects also rated these 25 adjustments on the statement "this adjustment is
something I am likely to do" on 5 point Likert scales, ranging from 1 (not at all) to 5 (very
great extent). This statement assessed behavioral intentions, which are good predictors of
actual behavior (Fishbein & Ajzen, 1975). Respondents were able to alternately check a
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"yes" box in answer to the statement "I have done this adjustment" if they had already
done the adjustment, since behavioral intentions did not apply in this case. As Weinstein
and Nicholich (1993) note, without such a distinction, subjects who would have said they
didn't intend to perform a behavior because they had already done so would have
confounded the study.
Table 5
Efficacy Dimensions in Modified Survey
_ _ __ adjustment . ..
a. protects persons effectively
b. protects property very effectively
c. also is useful for purposes other than
earthquake protection

Not at all

I

2

2
2

3

3
3

Very Great Extent

4
4
4

5
5
5

Table 6
Inconvenience Dimensions in Modified Survey
d.
e.
f
g.
h.

adjustment .. .
Not at all
costs a lot of money
I
requires specialized knowledge and skill
requires a lot of effort
requires a lot of cooperation from others
I
requires a Jot of time
I

2
2
2
2
2

3
3
3
3
3

Very Great Extent
4
5
4
5
4
5
4
5
4
5

Demographic Items. This study obtained information on sex (male/female), marital
status (single/married/divorced/widowed), ethnic group (Hispanic/Asian or Pacific
Islander/African American/Caucasian/Native American/mixed/other), age, education level
(less than some college/high school/some college or vocational school/college
graduate/graduate school), children living in household (under the age of 6/between 6 and
18 years old) and yearly household income (0-15,000/15,000-24,999/25,00034,999/35,000-49,999/greater than 50,000).
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Brochure. The cover letter, instruction sheet, and survey were accompanied with
a brochure published by the Utah State Government Division of Comprehensive
Emergency Management entitled "Earthquakes: What you should know when living in
Utah" (see Appendix A). The brochure was an incentive that was given ahead oftime to
encourage participants to return the survey. However, it was believed that giving
respondents the brochure at the outset could result in a potential confound. Although the
brochure consisted mainly of information about the likelihood of earthquakes in Utah and
earthquakes in general; it also contained diagrams on how to secure furniture (p. 4), turn
off utilities (pp.5-6), and secure water heaters (p. 7). This information could have
changed participants' responses to the difficulty of these adjustments. Therefore, the
cover letter asked participants to complete the survey before opening the brochure and
gave the rationale for doing so; the brochure itself was sealed so that respondents would
be less likely to look at the brochure before completing the survey.
Procedure
Seven undergraduate students in a psychological research and design class took
the survey for extra credit. Their average completion time was 19 minutes. Therefore,
the instruction sheet (see Appendix A) informed the participants the survey would take
approximately 20 minutes.
Surveys were personally dropped off to the homeowner sample and picked up a
few days later. The student sample filled out surveys immediately after class in return for
extra credit.
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Once all surveys were returned, the raw data was analyzed. Some of the data were
compared to averages from the Lindell and Whitney (in press) and Lindell and Prater (in
press) studies.
Results
Question 1. First, participant responses to efficacy and inconvenience items were
submitted to a factor analysis with verimax rotation. This analysis produced two factors
that clearly represented the two constructs of efficacy and inconvenience. Reliability
analyses showed the combination of efficacy items (Chronbach's

.96 [N= l 72]) were

sufficiently high to merit combination to one construct. The same was true for
inconvenience (Chronbach's

[N=158]).

For the relationship between intentions to perform behaviors and the
inconvenience and efficacy perceptions, scale scores were computed for each of the two
constructs and then these were correlated with intention ratings. For the inconvenience
perceptions, each adjustment had a total possible inconvenience scale score of 5 (low) to
25 (high). Each adjustment had a total possible intention score of 1 to 5. For each of the
25 adjustments, the mean inconvenience score across people was correlated with their
mean intention score across people, which resulted in the intersection of 25 data points.
For the relationship between behavioral intentions and efficacy perceptions, each
adjustment had a total possible score of 3 (low) to 15 (high) on efficacy for that
adjustment and 1 to 5 on behavioral intentions. The mean efficacy score across people
was similarly correlated with the mean intention score across people, which intersected at
25 data points.
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Separate analyses were run for the homeowner and student samples. Correlations
were collapsed across all adjustments as averages (multiple items for inconvenience and
efficacy were averaged, and averages were computed for each variable across each of the
25 adjustments). Both samples showed the same pattern of responses, with the

correlations being slightly stronger for the student sample.

1

The correlation between efficacy and intentions approached significance (r=.39,
p=.057, N=25). A high correlation was found between inconvenience and intentions (r=-

.64, p=.00l, N=25). Therefore, the more high inconvenient an adjustment is, the less
likely people are to intend to do it.
Question 2. The two constructs of efficacy and inconvenience were subjected to a
point biserial correlation to address the issue of actual behavior. Subjects had either
performed each adjustment or they had not. Yes answers were coded (1) and no answers
were coded (0). Each adjustment had a possible inconvenience scale score ranging from 5
to 25. This was collapsed across all items and all subjects. Each adjustment had a total
possible score of 3 to 15 on efficacy for that adjustment. This was also collapsed across
all items and all subjects. Efficacy and behaviors were not significantly correlated (r=.29,
p=. l 6, N=25), but there was a large correlation between inconvenience and behaviors (r=.57, p=.003, N=25).

To look at the data a different way, correlations between inconvenience and
intentions, inconvenience and behaviors, efficacy and intentions, and efficacy and

1

Z-tests conducted for the difference between correlations for the homeowner and student sample revealed
no statistically significant differences (Inconvenience & Intentions z=1.21, Q=ns, Efficacy & Intentions
z=.99, Q=ns, Inconvenience & Behavior z=.32, Q=ns, Eff. & Beh. z=-.37, Q=ns). Therefore, for this and
all subsequent analyses, results will be split into homeowner and student samples only when differences
are found.
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behaviors were computed separately for each of the 25 adjustments (see Appendix B).
This allowed correlations to be examined at the individual adjustment level as well as at a
more general level. In each of these 100 correlations, each respondent's perception score
and corresponding behavior/intention score intersect, resulting in approximately 238 data
points.
Ninety-six percent of the adjustments had positive correlations with either one or
both of the correlations of efficacy and intentions and efficacy and behaviors. Anticipated
negative correlations of either inconvenience and intentions or inconvenience and
behaviors were found for 24% of the adjustments. Therefore, efficacy perceptions of
adjustments were a stronger predictor of intentions and behavior than inconvenience
perceptions of adjustments at the individual level.
Question 3. A stepwise regression analysis was performed to assess the statistical
significance of the contribution of the demographic variables, risk perception, previous
earthquake experience, hazard intrusiveness, inconvenience perceptions of adjustments,
and efficacy perceptions of adjustments. Because behaviors were classified as nominal
level data (consisting of yes/no responses), a new dependent variable was created called
the behavior scale by summing the number of adjustments homeowners reported having
already done; therefore it was possible for homeowners to score from zero to twenty-five
on this index. This scale was found to consist of adequate internal validity (Chronbach's
=

.85).
Global efficacy and inconvenience scales were also created. Respondents could

score from 75 (low) to 375 (high) on the efficacy scale and from 125 (low) to 625 (high)
on the inconvenience scale. The seven risk items were entered as one variable, as were all
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three hazard intrusiveness items (reliability analyses were sufficiently high in both cases).
The previous earthquake experience items were not included because reliability analyses
weren't sufficiently high.
Age and sex were entered first; next were education, income, and marital status;
then presence and age of children; then the seven risk items were entered as one variable,
as were all three hazard intrusiveness items (reliability analyses were sufficiently high in
both cases). Age, global efficacy perceptions, hazard intrusiveness, and sex were found to
predict the behavior scale, while the other variables were not (see Appendix C). When
separate regressions were run for the student and homeowner samples, age was found to
predict in the homeowner sample but not in the student sample; and hazard intrusiveness
was found to predict in the student sample but not the homeowner sample.
A correlation matrix was computed on the previous earthquake experience, risk
perception, hazard intrusiveness, inconvenience characteristics of adjustments, efficacy
characteristics of adjustments, and demographic variables to see which variables correlate
with one another. Only age was positively correlated with the behavior scale. Age was
also positively correlated with education level, income level, and marital status. Marriage
was positively correlated with income.
Question 4. The relationship between certain demographic variables and certain
inconvenience perceptions were investigated (the inconvenience of adjustments were
based on peoples' perceptions as measured on 5 point Likert scales [see Table 6], not on
any kind of objective measurements as to the cost, technical knowledge, etc. of these
adjustments). A Pearson's r assessed if people who have lower incomes are less likely
than people with higher incomes to intend to implement adjustments costing a lot of
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money, but no differences between the two groups were found (Fisher r to z correlations
were computed separately for each of the 25 correlations and averaged; the mean
correlation score was z=-.07). A one-way ANOVA assessed whether unmarried and
divorced females rank adjustments lower than married females that they perceive require
more specialized knowledge and skill, but had to be dropped due to a low number of
divorced females (N=3) and the fact that most of the unmarried women were college
students and most likely renters; it was preferable to find unmarried women that owned
their own homes to compare with the married women. A second Pearson's r saw if people
with higher education levels are more likely to incorporate adjustments that require
specialized knowledge and skill than people with lower education levels, again the results
were not significant (average Fisher r to z score= .02). Another one-way ANOVA
determined whether widows/widowers are less likely to intend to make adjustments that
require a lot of effort, but a low number of widows/widowers (N=2) prevented this.
These latter investigations were not central to the study and these findings will need
verification in future research.
Questions 5, 6, and 7. Hazard experience, risk perceptions, and hazard
intrusiveness items were compared across the 3 States (see Appendix F). The relationship
between previous earthquake experience, consisting of yes and no answers (coded yes=l
and no=0), and place ofresidence (coded Utah=l, Washington= 2, and California= 3)
were assessed with a 2 X 3 contingency table. Risk perception items and hazard
intrusiveness items, which are both measured with 5 point Likert scales, were compared
across the 3 States using planned comparisons.
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Hazard experience. Consistent with hypotheses, there was a significant
difference between the three states on all four previous experience items.
California was significantly higher than Utah and Washington on all four previous
experience items. The second highest in these four categories alternated between
Utah and Washington. Utah had the second highest scores on the items of
experiencing personal injury from an earthquake (p< .01) and knowing others who
have experienced personal injury from an earthquake (p<.01), while Washington
had the second highest scores on the items experiencing damage to their own
home from an earthquake (p<.001).
Risk perceptions. Consistent with hypotheses, Californians rated their risk
as significantly higher than Washington on the majority of the risk perception
items. Using a scale where 1 indicates "not at all likely" and 5 indicates "almost a
certainty", Californians held higher risk perceptions than Washington residents in
the areas of major damage to their city (Fishers LSD=l.85, p=ns but in predicted
direction), disruption to their job (Fishers LSD=2.9, p<.01), and disruption to
shopping and other daily activities (CA/WA comparison: Fishers LSD=2.76,
p<.01). However, the difference between California and Utah on two of these
three items was nonsignificant (major damage to city: Fishers LSD 2.56, p<.05,
disruption to job: Fishers LSD=.44, p=ns, disruption to shopping: Fishers
LSD=.65, p=ns).
Contrary to hypotheses, Washington residents rated the risk of major
damage to their home as much higher than either California or Utah (CA/WA
comparison: Fishers LSD=7.5, p<.05, WA/UT comparison: Fishers LSD=7.5,
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p<.01). Also contrary to expectations, Utahns had marginally higher risk
perceptions than Washingtonians on the items of personal injury (Fishers
LSD=l.39, p=ns, but in intended direction), disruption to job (Fishers LSD=l.98,
p<.05), and disruption to shopping and other daily activities (Fishers LSD=l .65,
p=ns, but in predicted direction).
Hazard intrusiveness. Utahns think the most about earthquakes (F=40.07,
p<.01, CA/UT comparison: Fishers LSD=6.99, p<.01, WA/UT comparison:
Fishers LSD=l .56, p=ns, but in intended direction) and gather the most
information on earthquakes (F=34.26, p<.01, CA/UT comparison: Fishers
LSD=6.67, p<.01, WA/UT Fishers LSD=4.38, p<.01), while Washingtonians talk
the most about earthquakes (F=l 7.68, p<.01, CA/WA comparison: Fishers
LSD=5.47, p<.01, WA/UT comparison: Fishers LSD=.45, p=ns, but in predicted
direction). Opposite of hypotheses, Californians scored lowest out of all three
states on all three hazard intrusiveness items.
Question 8. To compare Utahns' current preparedness levels and intentions to
engage in future seismic adjustments with California and Washington residents, the 9
adjustments that were common to all three surveys were formed into a scale. For current
preparedness levels, each adjustment that the respondent has done will be coded a (1) and
each adjustment that the respondent hasn't done will be coded a (0). Therefore, each
respondent scored between 0 and 9 on this scale. For behavioral intentions (if the
behavior has not already been done), which are measured on Likert scales ranging from 1
to 5, each respondent had a possible score between 9 and 45. An ANOVA and follow-up
analyses were performed on the mean scores of the 3 States for both current preparedness
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levels and behavioral intentions. No significant trends across states emerged, with any
state having consistently higher scores than any other state across more than a few
adjustments. For current preparedness levels, all three states had significantly lower
scores on the three adjustments of attending an earthquake meeting, purchasing
earthquake insurance, and installing cabinet latches than they did on any of the other
adjustments.
Question 9. All analyses separating the two samples found no significant
differences between the two groups. The two samples generally followed the same
pattern of responses. Contrary to expectations, the correlation between inconvenience
and both intentions and behaviors was slightly stronger for the student sample. This may
be because of a social desirability bias on the part of the homeowners. They may have
said they had done more behaviors and had higher intentions than they actually did to cast
themselves in a favorable light, thus causing a self-imposed floor effect.
Discussion
Both efficacy and inconvenience perceptions predict adjustment. This thesis
addressed the question: Do inconvenience perceptions influence seismic adjustment? Past
research (Lindell & Whitney, in press; Davis, 1989) found that efficacy perceptions were
significant predictors while inconvenience perceptions were not. In this study, both
efficacy and inconvenience perceptions were significant predictors, depending on whether
correlations were done at the individual or group level. When correlations that were
group averages were computed, inconvenience perceptions were significant but efficacy
perceptions were not.

However, when 25 correlations were done separately for each

adjustment, efficacy was a much more powerful predictor than inconvenience. This
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indicates that people are more likely to do or intend to do adjustments when they believe
they are generally quick and easy. But when people are considering specific household
adjustments, they pay more attention to the effectiveness of that particular adjustment.
Practically speaking, when hazard managers are trying to induce general earthquake
compliance, they should stress the relative ease of earthquake adjustments. However, if
hazard managers are speaking about individual adjustments, the effectiveness of each
specific adjustment should be emphasized.
Reconciling with previous findings. A statistical issue may explain why this study
found inconvenience perceptions a predictor of adjustment when other previous research
did not. Specifically, Lindell and Whitney (in press) did not correlate the mean
inconvenience and efficacy scores across people with their mean intention score across
people to result in the intersection of25 data points. Rather, they did not average
inconvenience and efficacy scores, but obtained individual correlations between each
individual inconvenience and efficacy rating for an adjustment with each intention and
behavior rating for that adjustment. According to statisticians consulted in the process of
analyzing this current study (D. Pedersen, personal communication, June 30, 2000), this
method of calculating a correlation may wash out relationships between variables that
actually exist. Therefore more analysis of the statistical problems surrounding Lindell and
Whitney's method of obtaining this correlation needs to be done.
It is quite possible that if Lindell and Whitney (in press) analyzed their data the

way this study did inconvenience could have been a predictor in their study as well. This is
probably why their findings of inconvenience perceptions as predictors were nonsigni:ficant, not because of a sample underrepresenting homeowners, ambiguity in
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questions, or number of adjustments studied. Since the calculations for the data obtained
in the Davis (1989) study were performed in a post-hoc analysis, it is possible that Lindell
and Whitney analyzed these results as well, and that they analyzed his results in the same
manner they did their own. Therefore, both the Davis study and the Lindell and Whitney
study may actually contain similar results to this study. This would bridge the discrepancy
between established theory (Fishbein & Ajzen Theory of Reasoned Action, 1975) and
what has been found in these few studies that have addressed inconvenience perceptions
and their relation to seismic adjustment levels.
Efficacy and inconvenience positively correlated. Interestingly, positive
correlations were found between inconvenience and efficacy on 20 of the 25, or 80% of
the individual adjustments. Therefore, on a specific adjustment level, homeowners may
see most adjustments that are effective as necessarily being inconvenient. Homeowners
may reason that anything that is really going to protect their homes and their families
effectively is going to require a lot of effort and be quite inconvenient. Since at the
individual level efficacy is highly predictive of behavior, stressing the convenience of
specific adjustments may not be a productive way for hazard managers to increase the
likelihood of those adjustments being performed because it may imply to the homeowner
those adjustments are ineffective. In terms ofLewin's (1951) tension systems, by
removing the restraining forces that deter a response, earthquake managers could
unwittingly be lessening the driving forces that impel the desired change.
However, this doesn't mean that reducing inconvenience can't increase compliance
when emphasizing certain individual adjustments. There was a significant negative
correlation of behavior with the three individual adjustments of learning how to shut off
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water, (r=-.24, p<.05) gas, (r=-.15, p<.05) and utilities (r=-.25, p<.05). These appear to
require technical knowledge (learning how to shut off gas was ranked third highest of all
the adjustments in requiring technical knowledge, learning how to shut off water and
utilities were ranked in the top 50%). Like Leventhal and Jones (1965) study of increasing
compliance of getting shots by giving maps and specific instructions to the hours regarding
a health clinic, a knowledge barrier may be removed by providing clear detailed
instructions regarding these three adjustments and similarly result in increased compliance.
The driving forces impelling the desired change may not be lessened because the
knowledge requirement is not reduced (these adjustments still require special expertise and
therefore they have a high level of perceived efficacy), but the restraining forces may be
reduced by quickly and easily delivering homeowners this special knowledge.
Similarly, the negative correlation between behavior and the perceived
inconvenience of the adjustment of attending an earthquake information meeting is
consistent with recent research (Ridge, Poulsen, Anderson, & Curtis, 2000). A higher
compliance rate was found when the meeting was within a homeowner's hometown than
when it was held farther away in a neighboring city. Perhaps removing knowledge barriers
of how to find the meeting and removing the inconvenience of having to take extra time
out ofhomeowner's busy schedules resulted in this increased compliance. The perceived
efficacy of attending an earthquake meeting is not reduced, because information is still
brought by an earthquake expert, but lessening the inconvenience reduces the restraining
forces.
In summary, homeowners are more likely to want to do specific adjustments that
they perceive as being high in efficacy. But the negative correlation of knowing how to
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shut off gas, water, and electricity and attending an earthquake information meeting with
adjustment suggest that reducing the inconvenience of these particular adjustments may
increase compliance. This doesn't mean that that the efficacy of these adjustments
shouldn't be emphasized as well, since these correlations were also significant.
Regression Analyses. The demographic variables of age being a large predictor of
the behavior scale in the homeowner sample is consistent with previous research;
however, males that were homeowners were found in this study to be more likely to
perform adjustments than females that were homeowners. Other research has found
females to be more likely to perform adjustments. This could potentially be due to a
chance or sampling factor, or could call into question some of the previous research that
found females more likely to perform adjustments.
Due to the very little variability in student ages (most students were ages 19-22), it
is not surprising that age was not a predictor in the student sample. An interesting finding
is that hazard intrusiveness scores were predictors in the student sample but not the
homeowner sample.
Tri-State Comparisons. The hypotheses were generally supported in that
Californians were higher than Washingtonians and Utahans on most previous experience
and risk perception items. Predicted differences between Washington and Utah residents
on these items were mostly non-significant. It therefore appears that Utah and
Washington residents respond more similarly to these questions and California residents
are in a class by themselves.
The biggest surprise was that California residents scored highest in most previous
experience and risk perception items but scored lowest in all three hazard intrusiveness
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items. This is consistent with the psychological state of denial, therefore, respondents may
not be answering truthfully. This is further supported by the fact that overall, Utah is
highest in 2 out of 3 hazard intrusiveness items and lowest in previous experience and risk
perceptions. Perhaps the lower the earthquake risk, the more truthful answer respondents
will give.
It is possible that the Church of Jesus Christ of Latter Day Saints and their strong

emphasis on self-reliance could alone account for Utah scoring the highest on two out of
three hazard intrusiveness items. But this does not explain why Washington scored higher
than California on these items, and why Washington scored highest in one of the three
hazard intrusiveness items. Californians did report that they were the least worried about
the potential risk of damage to their home compared to Utahns and Washingtonians. This
could be due to the fact that residents have done sufficient earthquake adjustments to feel
safe in their homes or that the Californian state government requires stricter earthquake
housing codes and therefore the homes are built safer to begin with. Alternately, perhaps
the thought of damage to one's own home is more painful than disruption to job and
shopping and damage to their city; potentially on this item residents' risk is more
personalized.
The conclusion may be reached California residents are potentially avoiding
thinking about earthquake risk because they have experienced an earthquake and their risk
of experiencing more frequent and more damaging earthquakes is higher than residents in
more moderate risk areas. More work needs to be done in the California population to
determine first, if this denial exists in the minds of the residents, and second, to determine
exactly how this state of denial affects Californians responses to earthquake surveys.
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These comparisons between the three states are also potentially useful for another
reason. According to the U.S. Geological Survey (see http://www.quake.wr.usgs.gov)
the states of Missouri, Arkansas, Iowa, and Kansas are at risk for major earthquake
damage; yet no significant earthquakes have been experienced there in a long time and the
residents are probably not as primed for earthquakes as California residents. Residents in
these states may behave more similarly to Utah and Washington residents than they do to
California residents when it comes to coping with earthquake threat.
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Appendix A
Proposed Survey
Thank you in advance for taking the time to fill out this survey.
1.

How likely do you think it is that in the next 10 years there will be an earthquake that will cause .. .
Not at
Almost a
all
certainty
1
2
3
4
5
a. major damage to property in your city
5
4
3
2
b. major damage to your home
5
4
2
3
c. injury to you or members of your immediate family
5
4
2
3
d. property of a friend, relative, neighbor, or coworker you
know personally will be damaged in an earthquake
5
4
3
2
e. a friend, relative, neighbor, or coworker you know
personally will be injured in an earthquake

g. disruption to your shopping and other daily activities

2.

How often do you .. .

a. think about earthquakes
b. talk to others about earthquakes
c. gather information about earthquakes

3.

Daily
1

Weekly
2
2
2

Monthly
3
3
3

Yearly
4
4
4

ls any of the following statements true about your experience with earthquakes?

a. major damage has been done to property in your city
b. your immediate family's property has been damaged in an earthquake
c. you or an immediate family member has been injured in an earthquake
d. property of a friend, relative, neighbor, or coworker you know personally has
been damaged in an earthquake
e. a friend, relative, neighbor, or coworker you know personally has been injured in
an earthquake
f. you have experienced disruption to your job that prevents you from working
g. you have experienced disruption to your shopping and other daily activities

5
5

4
4

3
3

2
2

f. disruption to your job that prevents you from working

Yes

Never
5
5
5

No
2
2
2
2
2
2
2
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Please rate the following earthquake adjustments on the following eight scales:
l.

Buying and maintaining a working transistor radio .. .

a. protects persons effectively
b. protects property very effectively
c. costs a lot of money
d. requires specialized knowledge and skill
e. requires a lot of time
f. requires a lot of effort
g. requires a Jot of cooperation from others
h. is also useful for purposes other than earthquake protection
i. is something I have done
j. (ifno to previous item) is something I am likely to do

2.

a.
b.
c.
d.
e.
f.

g.
h.
i.
j.

yes _
1

2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4

2

3

4

Buying and maintaining at least four gallons of water in plastic containers ...
Not at
all

a. protects persons effectively
b. protects property very effectively
c. costs a lot of money
d. requires specialized knowledge and skill
e. requires a lot of time
f. requires a lot of effort
g. requires a lot of cooperation from others
h. is also useful for purposes other than earthquake protection
i. is something I have done
j. (if no to previous item) is something I am likely to do

3.

Not at
all

yes _
1

2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4

2

3

4

Buying and maintaining a four day supply of dehydrated or canned food .. .
Not at
all
protects persons effectively
protects property very effectively
costs a Jot of money
requires specialized knowledge and skill
requires a lot of time
requires a Jot of effort
requires a Jot of cooperation from others
is also useful for purposes other than earthquake protection
is something I have done
(ifno to previous item) is something I am likely to do

yes _
1

2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4

2

3

4

Very
Great
Extent
5
5
5
5
5
5
5
5
no
5

Very
Great
Extent
5
5
5
5
5
5
5
5
no
5

Very
Great
Extent
5
5
5
5
5
5
5
5
no
5
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4.

a.
b.
c.
d.
e.

£

g.
h.
i.
j.

5.

Buying and maintaining a complete first-aid kit ...

protects persons effectively
protects property very effectively
costs a lot of money
requires specialized knowledge and skill
requires a lot of time
requires a lot of effort
requires a lot of cooperation from others
is also useful for purposes other than earthquake protection
is something I have done
(ifno to previous item) is something I am likely to do

Buying and maintaining a fire extinguisher .. .

protects persons effectively
protects property very effectively
costs a lot of money
requires specialized knowledge and skill
requires a lot of time
requires a lot of effort
requires a lot of cooperation from others
is also useful for purposes other than earthquake protection
is something I have done
j. (if no to previous item) is something I am likely to do
a.
b.
c.
d.
e.
£
g.
h.
i.

6. Learning how to shut off gas .. .

a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

protects persons effectively
protects property very effectively
costs a lot of money
requires specialized knowledge and skill
requires a lot of time
requires a lot of effort
requires a lot of cooperation from others
is also useful for purposes other than earthquake protection
is something I have done
(ifno to previous item) is something I am likely to do

Not at
all

yes _
1

2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4

2

3

4

Not at
all

yes
1

2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4

2

3

4

Not at
all

yes _
1

2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4

2

3

4

Very
Great
Extent
5
5
5
5
5
5
5
5
no
5

Very
Great
Extent
5
5
5
5
5
5
5
5
no
5

Very
Great
Extent
5
5
5
5
5
5
5
5
no
5
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7. Learning how to shut off water ...

a.
b.
c.
d.
e.
£
g.
h.
i.
j.

protects persons effectively
protects property very effectively
costs a lot of money
requires specialized knowledge and skill
requires a lot of time
requires a lot of effort
requires a lot of cooperation from others
is also useful for purposes other than earthquake protection
is something I have done
(ifno to previous item) is something I am likely to do

8. Learning how to shut off electricity ...

a. protects persons effectively
b. protects property very effectively
c. costs a lot of money
d. requires specialized knowledge and skill
e. requires a Jot of time
£ requires a lot of effort
g. requires a lot of cooperation from others
h. is also useful for purposes other than earthquake protection
i. is something I have done
j . (if no to previous item) is something I am likely to do

Not at
all

yes _
1

2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4

2

3

4

Not at
all

yes _
l

2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3

2

3

4
4

4

4
4
4
4
4
4

Very
Great
Extent
5
5
5
5
5
5
5
5
no
5

Very
Great
Extent
5
5
5
5
5
5
5
5
no
5

9. Teaching everyone the safest spot in each room such as under sturdy tables, desks, or against inside
walls ...
Very
Not at
all
Great
Extent
4
2
5
3
a. protects persons effectively
4
5
2
3
b. protects property very effectively
5
2
4
3
c. costs a lot of money
4
2
5
3
d. requires specialized knowledge and skill
4
5
2
3
e. requires a lot of time
4
2
5
3
£ requires a lot of effort
5
2
3
4
g. requires a lot of cooperation from others
4
2
5
3
h. is also useful for purposes other than earthquake protection
yes _
no
i. is something I have done
4
5
2
3
j. (if no to previous item) is something I am likely to do
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0 Teaching everyone the danger spots in each room such as by windows, mirrors, hanging objects,
fireplaces, and tall furniture .. .
Very
Not at
Great
all
Extent
4
5
2
3
a. protects persons effectively
4
5
2
3
b. protects property very effectively
4
5
2
3
c. costs a lot of money
4
2
3
5
d. requires specialized knowledge and skill
2
4
5
3
e. requires a lot of time
4
2
5
3
f. requires a Jot of effort
4
5
2
3
g. requires a lot of cooperation from others
4
5
2
3
h . is also useful for purposes other than earthquake protection
yes
_
no
i. is something I have done
4
I
2
3
5
j . (ifno to previous item) is something I am likely to do

11 . Choosing an out-of-state friend or relative whom family members can call after the quake if they are
separated from other family members .. .
Not at
Very
Great
all
Extent
4
2
3
5
a. protects persons effectively
4
2
3
5
b. protects property very effectively
2
4
5
3
c. costs a lot of money
2
4
5
d. requires specialized knowledge and skill
3
4
2
3
5
e. requires a lot of time
2
4
5
3
f. requires a lot of effort
2
4
g. requires a lot of cooperation from others
3
5
4
h. is also useful for purposes other than earthquake protection
2
3
5
yes _
i. is something I have done
no
4
j . (if no to previous item) is something I am likely to do
1
2
3
5

12. Conducting practice drillsby teaching everyone in the family the quickest safest escape route from
each room .. .
Not at
Very
all
Great
Extent
a. protects persons effectively
2
4
3
5
b. protects property very effectively
2
4
3
5
c. costs a lot of money
4
2
3
5
d. requires specialized knowledge and skill
2
4
3
5
e. requires a lot of time
2
4
3
5
f. requires a lot of effort
2
4
3
5
g. requires a lot of cooperation from others
2
3
4
5
h. is also useful for purposes other than earthquake protection
2
4
3
5
i. is something I have done
yes _
no
j. (ifno to previous item) is something I am likely to do
1
2
4
3
5
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13 . Learning the location of nearby medical emergency centers ...

a. protects persons effectively
b. protects property very effectively
c. costs a lot of money
d. requires specialized knowledge and skill
e. requires a lot of time
f. requires a lot of effort
g. requires a lot of cooperation from others
h. is also useful for purposes other than earthquake protection
i. is something I have done
j . (if no to previous item) is something I am likely to do

Not at
all

yes _
1

2
2
2
2
2
2
2
2
2

3

4
4
4
4
4
4
4
4

3

4

3
3

3
3
3

3
3

14. Attending meetings on earthquake emergency preparedness . ..
Not at
all
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

protects persons effectively
protects property very effectively
costs a lot of money
requires specialized knowledge and skill
requires a lot of time
requires a lot of effort
requires a lot of cooperation from others
is also useful for purposes other than earthquake protection
is something I have done
(if no to previous item) is something lam likely to do

15. Strapping water heaters to walls ...

a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

protects persons effectively
protects property very effectively
costs a lot of money
requires specialized knowledge and skill
requires a lot of time
requires a lot of effort
requires a lot of cooperation from others
is also useful for purposes other than earthquake protection
is something I have done
(if no to previous item) is something I am likely to do

yes _
1

2
2
2
2
2
2
2
2
2

3

4
4
4
4
4
4
4
4

3

4

3

3
3
3
3

3
3

Not at
all

yes
1

2
2
2
2
2
2
2
2

3
3

3
3
3
3

4
4
4
4
4
4
4
4

2

3

4

3
3

Very
Great
Extent
5
5
5
5
5
5
5
5
no
5

Very
Great
Extent
5
5
5
5
5
5
5
5
no
5

Very
Great
Extent
5
5
5
5
5
5
5
5
no
5
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16. Strapping tall objects to walls . ..

a. protects persons effectively
b. protects property very effectively
c. costs a lot of money
d. requires specialized knowledge and skill
e. requires a lot of time
f. requires a lot of effort
g. requires a lot of cooperation from others
h. is also useful for purposes other than earthquake protection
i. is something I have done
j . (if no to previous item) is something I am likely to do

17. Strapping heavy objects to walls . ..

a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

protects persons effectively
protects property very effectively
costs a lot of money
requires specialized knowledge and skill
requires a Jot of time
requires a lot of effort
requires a lot of cooperation from others
is also useful for purposes other than earthquake protection
is something I have done
(ifno to previous item) is something I am likely to do

18. Installing cabinet latches . ..

a. protects persons effectively
b. protects property very effectively
c. costs a lot of money
d. requires specialized knowledge and skill
e. requires a lot of time
f. requires a lot of effort
g. requires a lot of cooperation from others
h. is also useful for purposes other than earthquake protection
i. is something I have done
j. (if no to previous item) is something I am likely to do

Not at
all

yes _
1

2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4

2

3

4

Not at
all

yes _
I

2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4

2

3

4

Not at
all

yes _
1

2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4

2

3

4

Very
Great
Extent
5
5
5
5
5
5
5
5
no
5

Very
Great
Extent
5
5
5
5
5
5
5
5
no
5

Very
Great
Extent
5
5
5
5
5
5
5
5
no
5
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19. Purchasing earthquake insurance .. .

a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

protects persons effectively
protects property very effectively
costs a lot of money
requires specialized knowledge and skill
requires a lot of time
requires a Jot of effort
requires a lot of cooperation from others
is also useful for purposes other than earthquake protection
is something I have done
(if no to previous item) is something I am likely to do

Not at
all

yes _
I

2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4

2

3

4

Very
Great
Extent
5
5
5
5
5
5
5
5
no
5

20. Developing self-help networks between families and neighborhood through a skills and resources
bank which includes a listing of tools, equipment, materials, and neighborhood members who have special
skills and resources to share . ..
Very
Not at
Great
all
Extent
4
5
3
2
a. protects persons effectively
4
5
2
3
b. protects property very effectively
4
5
2
3
c. costs a Jot of money
4
5
2
3
d. requires specialized knowledge and skill
4
5
2
3
e. requires a Jot of time
5
4
2
3
f. requires a lot of effort
4
5
2
3
g. requires a Jot of cooperation from others
4
5
2
3
h. is also useful for purposes other than earthquake protection
no
yes
_
i. is something I have done
4
5
2
3
I
j. (ifno to previous item) is something I am likely to do

21. Moving materials that can easily catch fire away from heat sources ...
Not at
all
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

protects persons effectively
protects property very effectively
costs a lot of money
requires specialized knowledge and skill
requires a lot of time
requires a Jot of effort
requires a lot of cooperation from others
is also useful for purposes other than earthquake protection
is something I have done
(ifno to previous item) is something I am likely to do

I
I
yes
I

2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4

2

3

4

Very
Great
Extent
5
5
5
5
5
5
5
5
no
5
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22 . Changing hanging plants from heavy pots into lighter pots ...

a.
b.
c.
d.
e.
f
g.
h.
i.
j.

protects persons effectively
protects property very effectively
costs a lot of money
requires specialized knowledge and skill
requires a lot of time
requires a lot of effort
requires a lot of cooperation from others
is also useful for purposes other than earthquake protection
is something I have done
(ifno to previous item) is something I am likely to do

Not at
all

yes _
1

2
2
2
2
2
2
2
2

3
3
3
3
3
3
3
3

4
4
4
4
4
4
4
4

2

3

4

23. Removing dead or diseased tree limbs that could fall on the house . ..
Not at
all
protects persons effectively
protects property very effectively
costs a lot of money
requires specialized knowledge and skill
requires a lot of time
requires a lot of effort
requires a lot of cooperation from others
is also useful for purposes other than earthquake protection
is something I have done
j. (ifno to previous item) is something I am likely to do
a.
b.
c.
d.
e.
f
g.
h.
i.

yes _
1

2
2
2
2
2
2
2
2

3
3
3

3
3
3
3

4
4
4
4
4
4
4
4

2

3

4

3

Very
Great
Extent
5
5
5
5
5
5
5
5
no
5

Very
Great
Extent
5
5
5
5
5
5
5
5
no
5

24. Having neighbors agree to hang a white flag (bedsheet) out after the quake if everyone and everything
is OK . ..
Not at
Very
all
Great
Extent
a. protects persons effectively
2
4
3
5
b. protects property very effectively
2
3
4
5
c. costs a lot of money
2
4
3
5
d. requires specialized knowledge and skill
2
4
3
5
e. requires a lot of time
2
3
4
5
f requires a lot of effort
2
4
3
5
g. requires a lot of cooperation from others
2
4
3
5
h. is also useful for purposes other than earthquake protection
2
3
4
5
i. is something I have done
yes _
no
j . (if no to previous item) is something I am likely to do
1
2
4
5
3
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25. Storing copies of important records such as financial statements, driver's licenses, and property deeds
in a safety deposit box so they will not need to be replaced in the event of an earthquake ...
Not at
Very
all
Great
Extent
2
3
4
5
a. protects persons effectively
2
4
3
5
b. protects property very effectively
2
4
3
5
c. costs a lot of money
2
3
4
5
d. requires specialized knowledge and skill
2
4
3
5
e. requires a lot of time
2
3
4
f. requires a lot of effort
5
2
3
4
g. requires a lot of cooperation from others
5
2
3
4
h. is also useful for purposes other than earthquake protection
5
no
i. is something I have done
yes_
2
4
j . (ifno to previous item) is something I am likely to do
1
3
5
In conclusion, will you please answer the following demographic questions:
What is your sex? ___Female ____Male
What is your marital status?
_ _single
married

divorced
widowed

To which of the following ethnic groups do you belong and identify?
_Hispanic
_ Asian!Pacific Islander
African American
Caucasian
Native American
Mixed
_Other (please specify)
What is your age? ____yearsold
What is your highest level of education?
_Less than high school
_Some college/vocational school

_High school
_College graduate

Graduate school

Are there children living in your household that are ...
a. under the age of 6?
b. between 6 and 18 years old?
List the age and your relationship to any adults living in your residence:

What is your combined annual income?
_ $ 0- 15,000
_$ 25,000 - 34,999

_ $ 15,000 - 24,999
$ 35,000 - 49,999

_greater than 50,000
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Cover Letter Accompanying Survey
January _ , 2000
Dear (insert name here):
Recent events have focused our attention on earthquake related devastation in
Turkey, Greece, Mexico, and Taiwan, as well as minor earthquake activity in Park City,
Richfield, and Tooele. Present estimates suggest that there is a good chance of a
significant earthquake occurring along the Wasatch Front in the next 20 years. We, in the
Household Learning and Preparedness Laboratory (HELP Lab) at Brigham Young
University, are interested in what Utahns know about the threat of earthquakes in Utah
and what, if any, preparations they have made for this potentially catastrophic event.
Despite Utah's vulnerability to earthquakes, no earthquake preparedness research
has been carried out here. You have been randomly selected from a database of
homeowners in Utah County to help us understand current knowledge and preparedness
levels. You will be representing many homeowners similar to yourself and your answers
will provide us with valuable information. This survey is being done as a Masters
thesis by a graduate student working at the HELP Lab. This survey will ask you questions
on the following topics:
Your risk perceptions of earthquakes in Utah, previous earthquake experience,
and perceived earthquake protection responsibility
Your perceptions of the inconvenience and efficacy (ability to protect) of 25
different adjustments
Demographic information
This survey is seven pages long and may take you 20 minutes to complete, but will
help us to implement effective programs to increase local earthquake preparedness. In
exchange for returning this survey in the stamped envelope we have included, we have
enclosed a free copy of the brochure "Earthquakes: What You Should Know When Living
in Utah". Because we would like to assess your current understanding of earthquakes and
adjustments and the brochure provides you with some of this information, we ask that you
refrain from reading the enclosed brochure until after you have completed the survey.
Thank you in advance for your help on this important project.
Sincerely,
Nicole Anderson, B.S.
Researcher at the HELP Lab
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Instruction Letter

BYUHELPLab
Questionnaire Instructions

PLEASE READ CAREFULLY
Please do not read the enclosed booklet "Earthquakes: What You Should Know When
Living in Utah" until after you have completed the questionnaire.
Please respond to all of the questions by placing your answers in the spaces provided.
Place your questionnaire in the enclosed, stamped envelope and drop it in the mail
when you are finished.
The information that you provide in this questionnaire will be kept strictly confidential and
will not be shared with any person or organization outside of the BYU HELP Lab. Your
name will never be associated with your data, and all results will be reported as averages.
Participation in this research is voluntary. You are under no obligation to complete this
questionnaire, and there are no penalties for refusing to participate. The enclosed booklet
is yours to keep at no cost, regardless of whether you complete and return the
questionnaire or not. Completing and returning this questionnaire constitutes your
consent to participate in this research.
As is the case with all research conducted at BYU, these materials and this research have
been reviewed for ethical propriety by BYU's Institutional Review Board (IRB). The IRB
has determined that this research poses minimal risk for participants.
Contact information: If you have questions regarding this study or would like a copy of
the results, you may contact Dr. Robert D. Ridge at (801) 378-7867 or by email at
robert_ridge@byu.edu. If you have questions regarding your rights as a participant in
research projects, you may contact Dr. Laurence Hilton, Chair of the BYU Human
Subjects Institutional Review Board, at (801) 378-6456.

THANK YOU!
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Brochure Enclosed with Survey: "Earthquakes: What You Should Know When Living in
Utah"

66

T

he National Earthquake Hazard Reduction Act, passed by Congress in
1977, established the National Earthquake Hazard Reduction
Program (NEHRP) , a long-term effort to reduce the risks to life and
property from earthquakes. The U.S. Geological Survey, the National Science
Foundation, and the National Institute of Standards and Technology work
individually and in cooperative alliances to accomplish the goals of the NEHRP,
governed by the Federal Emergency Management Agency (FEMA). Some of the
responsibilities include: improving building codes and land use practices, postearthquake investigations and education, and improvements to design and
construction techniques.
Although the NEHRP agencies have expanded the nation's understanding of
national earthquake hazards, much remains to be learned.
Recently, a strategy was formulated to enhance the existing elements of the
NEHRP and mobilize and coordinate the actions of numerous federal programs
into an aggressive, focused National Earthquake loss reduction Program (NEP) .
An important feature of this national strategy is the establishment of nine major
goals, each supported by specific targets, products, and proposed timelines that
provide a framework for measuring progress and mapping a path forward . The
NEP goals are: 1) provide leadership and coordination for federal earthquake
research; 2) improve technology transfer and outreach; 3) improve engineering
of built environment; 4) improve data for construction standards and codes;
5) continue the development of seismic hazards and risk assessment tools;
6) analyze seismic hazard mitigation incentives; 7) develop understanding of
social implications and responses related to earthquake hazard mitigation;
8) analyze medical and public health consequence of earthquakes; and
9) continue documentation of earthquakes and their effects.
This publication represents a joint project between FEMA and the State of Utah
through the Utah Division of Comprehensive Emergency Management's Earthquake Preparedness Information Center (EPICenter). Other contributing state
agencies are the Utah Geological Survey and the University of Utah Seismograph
Stations.
The Utah Division of Comprehensive Emergency Management (GEM): Lorayne
Frank, Director; Bob Carey, EPICenter Manager. Thanks to Judy Watanabe and
Mikki Easton, GEM; Gary Christenson, Utah Geological Survey; Sue Nava, and
Deedee O'Brien, University of Utah Seismograph Stations.
A special thanks to Jim Tingey for his vision and direction on this document.

_ _UTAH _ _

(PICINTIR

EARTHQUAKE PREPAREDNESSINFORMATION CENTER
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THE EARTHOUAKE HAZARD IN UTAH
Utah experiences about 700 earthquakes every year. Of this number. not counting
foreshocks , attershocks . and human-triggereo seismic events. there are about 6
earthquakes that are Richter magnitude 3.0 or greater. The smaller magnitude
earthquakes are rarely felt by people and obviously do not cause damage. However.
these small rumblings are important in studying our vulnerability to larger earthquakes. Earthquakes occur on faults or cracks in the Earth's crust . Utah has many
active faults which could produce damaging earthquakes. For a detailed explanation
of the Richter scale and other earthquake measurements , see page 20 .

WHEN CAN WE EXPECT "THE BIG ONE?"
We define "The Big One" or the largest expected earthquake in Utah , as a magnitude
7.0-7.5 on the Richter scale . Young active faults capable of such a large earthquake
include the central segments of the Wasatch and the Bear River faults. Other
potentially active faults include the East Cache near Logan , the East Bear Lake , the
Hansel Valley at the north end of the Great Salt Lake, East Great Salt Lake, Oquirrh in
Tooele Valley, the West Valley, and Utah Lake faults in north-central Utah; Strawberry, Joe's Valley in Emery County , and Gunnison faults in central Utah; and the
Hurricane , the Paragonah, and the Sevier
faults in southern Utah.

Wasatch
Fault

2
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A large earthquake occurs on the central segments of the Wasatch fault on average
every 350 years. This means that there is a 25% chance of having a 7.0-7.5 earthquake in the next 100 years. The last such earthquake appears to have occurred
between Mona and Nephi about 400 years ago.
Earthquake histories of other faults are not well enough known to give other probabilities. but a conservative and correct attitude is that, although rare, a large
earthquake could occur at any time on any of the known faults and perhaps in
unexpected locations. Read more about how often earthquakes occur on page 19.

------WHY PREPARE?

Most injuries, deaths and economic loss in an earthquake are due to man-made
problems. These include damage to buildings and homes, roads and bridges, lifelines,
and business and industry. Most of these problems can be avoided. A pre-disaster
hazard assessment could help identify and correct problems ahead of time to reduce
potential damage and the associated risk to life, property, and the environment.
Many of the techniques to
reduce loss are simple and
inexpensive. Securing your
water heater and other
vulnerable articles, preparing a 72-hour supply of
essentials, and emergency
planning for homes and
businesses can all be done
with minimal expense. The
added cost to construct a
new home or building with
additional seismic bracing is
also very low.

---3
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:+AT TO DO BEFORE AH EARTHQUAKE:
Most casualties result from partial building collapses, and falling objects and debris,
like toppling chimneys, fallings bricks. ceiling plaster , and light fixtures. Many of
these conditions can be prevented by taking a few steps now to prepare . A brief
survey of your home and office will indicate what hazards exist.
•Secure fixtures such as lights, cabinets, bookcases , and top-heavy objects to resist
moving, coming loose, or falling during the shaking. Place large and heavy objects
on lower shelves and securely fasten shelves to walls. Special care should be taken
to remove hazardous objects trom above sleeping areas. Do not hang plants in
heavy pots that could swing tree of hooks.
•Store bottled goods , glass , vases , china , and other breakables in low or closed
cabinets and use non-skid padded matting, hold-fast putty , or Velcro whenever
Secure your furn iture
by using:

possible .

"L" brackets, corner
brackets or "anodized "
aluminum molding Wo
attach tall or top-heavy
furniture to the wall.
Corner brackets or
eye bolls Wo secure
items localed a short
distance tram the wall.
Attach a wooden
or metal guardrail on
open shelves to keep
Ltems tram sliding or
falling off.
Fishing line can be
used as a less visible
means of securing an
item (guardrail).

4
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•Check the electrical wiring and connections to gas appliances. Defective electrical
wiring , leaking gas . or inflexible connections are very dangerous in the event of an
earthquake.
•Develop a family plan which addresses what to do if the earthquake occurs while
family members are at home, school, or work. This plan should include a possible
central meeting location for family members after the ea rthquake and an out-of-area
contact person so other family members can find out information concerning their
loved ones in the disaster area. It is usually easier to call out of a disaster area than
it is to call into one.
•Hold drills so each member of your family knows what to do in an earthquake.
•Locate master switch and shut-off valves for all utilities and teach all responsible
family members how to turn them off. Your local utility company can show you how.

-------------

To turn off the electricity

ON

OFF
To turn off the water

OFF

l

ON

5
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-------

To shut off the gas

------If you smell gas, open
windows and evacuate
the house.
To shut off gas in an
emergency use a
large wrench.

Attach a wrench to the
valve key.
Turn in either direction
untilkey is crosswise
to pipe (closed).
Don 't turn it on without
the help of a utility
worker or plumber.

6
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Minimum

4 " Minimum

2

5/16"x3" Lag Bolt
with washer

' \

Sheit,ock

7
Materials needed:
(2) 6' lengths of1-1/2" 16
gauge pre-drilled strap

EMT
flattened at ends

(with nut

and

(1) 10' length 1/2" EMT
tube (conduil)

(

1

gauge

strap

5/ 16"xt 1/4"
(with nul and
washers) through bent ends ot

(4) 5/16"x3" lag bolt with
washers
(4) 5/16"x3-4" long hex
head machine bolls with
4 nuts and 8 washers
(2) 5/16"x1-1/4" hex head
machine bolt with 1 nut

and 2 washers

EMT

(conduit)

Tools needed:

at ends

Tape measure
Hammer
Hack Saw
Crescent Wrench
Vise or Clamp
Power Drill
3/8"Drlll Bit
3/16" Drill Bit
Center Punch

gas
pipe connection

Secure your water heater by strapping it to the wall or bolting
it to floor. This will help prevent broken gas and water pipes and
possible fires.

7

73

WHAT TO DO DURING AN EARTHQUAKE:
Inside

1. Stay calm.
2. Stay put.

First and foremost, having a plan will help you to stay calm .

If you are inside, stay inside; if you are outdoors, stay there .

3. Take cover.

If indoors, take cover under a desk, table , or bench. stand in a
supported doorway, or along an inside wall or corner. Stay clear of windows,
bookcases, china cabinets, mirrors, and fireplaces until the shaking stops. If no
protection is available, drop to the floor and cover your head with your hands.
Never try to restrain a pet during the shaking .
If in the kitchen , turn off the gas stove at the first sign of shaking and
quickly take cover.
If in a high-rise building , get under a desk or table and stay away from
windows and outside walls. Stay in the building on the same floor.
Don't be surprised if the electricity goes out or if the fire alarm or
sprinkler systems go on. Do not use the elevators !
If in a crowded public place , do not rush for the doorway since other
people are going to have the same idea. Move away from display
shelves containing objects that fall.

Outside

If outdoors, get into the open, away from buildings, trees, walls, and power lines .
The greatest danger from falling debris is just outside exterior doorways and close
to outer walls. Stay in the open until the shaking stops.

In a Car

If in a car, pull over to the side of the road as quickly as is safely possible and
stop. Never stop on top of or underneath a bridge or under powerlines. Stay in
your car until the earthquake is over. When you drive on , watch for hazards
created by the earthquake, such as fallen or falling objects, downed electrical
wires, or broken or undermined roadways.

8
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WHAT TO DO AFTER AH EARTHQUAKE:
•If you are at home, make sure everyone is all right; don't move the seriously injured
unless they're still in danger. Admini ster first aid if appropriate.
•Do not use the telephone unless there is a severe injury.
Only use your car if a critical situation exists.
• Keep children safe and relaxed.
Wear sturdy shoes in areas near fallen obstacles and broken glass.
• Do not use matches, candles, or other open flame until you are sure there is no
leaking gas.

• Check gas , water, and electrical lines for damage.
• Turn oH the gas only if you suspect a leak or if the building is severely damaged.
• Switch oH the electricity if there is damage to your house electrical wiring .
• Do not touch downed power lines or broken appliances.
• Check water supply systems, if water is leaking , shut-off water at the main valve
(inside your home or at the meter in the street). If you do not know how to shut off
natural gas or other utilities, do not attempt to do it - get help!
• Check your home for cracks and damage, particularly the chimney or brick walls.
• Do not use fireplaces unless the chimney is undamaged and without cracks.
• Leave homes or buildings that have been damaged until a safety assessment can be
made .

g
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Kitchen

Workshops

reactive
reactive

Detergents
Cooking

in fire

Bathroom

thinner
Adhesives

remover
Medicines

see

Bedrooms
Firewood
Gun ammunition
Medicines

in fire
in fire
explosive in fire

see

toxic.
toxic,

Gardening
Pesticides

Most

toxic.
Antifreeze

Brake

Transmission

Laundry Room
Detergents

toxic,
toxic,
toxic,

toxic, reactive
toxic,
or
when
mixed with

Garage

in
narcotic,

toxic

General
gas
gases

from broken

toxic,

sewer pipes
reactive
reactive
reactive

caution when cleaning up hazardous materials (glass, spilled medicine,
cleaning products,
gasoline, etc.) and beware ol chemical reaclions
from mixed

-------

to your portable radio for official information concerning what to do,
locations of emergency shelters, and the extent of damage in your area.
prepared for additional earthquake shocks
of these are
than the main shock, some may be
damage or topple weakened structures.

most
enough to cause

you have your own situation under control, check on your neighbors.
you are not at home , getting back together is a high priority , but take the care
and time to do so safely.
you are at work , stay there (assist, if needed)
you know it's safe to leave.
Evaluate your situation: Can you get home? that the best place to go? Listen
to the radio, but make sure reports are confirmed before you react to the news.
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Since 1850, there have been at least 35
earthquakes of magnitude 5.0 or
greater in and around Utah.
(Courtesy of the Utah Geological
Survey, 1996)
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Faults capable at generating earthquakes are shown on this map. The
most active faults are the Wasatch
(WF) and Bear River (BR) faults. Other
active faults include the East Cache
(EC) , East Bear River (Bl), Hansel
Valley (HV). Oquirrh (OF) , West Valley

(WV), East Great Salt Lake (GSL). and
Utah Lake (UL) faults in north-central
Utah; the Hurricane (HF), Paragonah
(PF), and Sevier (SV) fault s in southern
Utah; and the Strawberry (ST) , Joes
Valley (JV), and Gunnison (GF) faults in
central Utah. (Courtesy of the Utah
Geological Survey, 1996)
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78

A 72 hour kit which includes the items below as well as other

-------

emergency supplies can be invaluable to you and your family in the
days following the disaster. Have on hand:

1. Aflashlight and battery-powered
radio with fresh batteries in case power
is cut otf. The otficial source of
information du ring a disaster is through
the Emergency Alert System (EAS) .

7. First aid kit. Include medications
you may need.

2. Athree day supply of drinking water .
Approximately one gallon per day for
each adult.

9. An adjustable wrench for tu rning otf
gas and water.

3. Nonperishable, ready·to·eatfoods
and a can opener.
4. Hygiene products such as soap ,
feminine supplies, toothpaste, tooth·
bru shes, and toilet paper.
5. Food tor family pets .
6. A fire extinguisher (Class Cis
designed to use safely on any fire,
includ ing electrical, grease, and gas) .

8. Candles and matches dipped in wax
and kept in a waterproof container.

10. Change of clothing for everyone in
the family.
11. Sleeping bags .
12. Money. During a disaster. cash in
small denominations is generally the
most preferred form of payment.
Some businesses may not accept
checks or credit cards.

••• 13
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PREPARING THE STRUCTURE OF YOUR HOME
NEW HOMES AND BUILDINSS
The building code used in Utah contains requirements for seismic strengthening of
homes and other buildings. When building a new structure, at a minimum . make
sure these requirements are followed. Special design and additional bracing may be
necessary and desirable in some cases. Discuss this possibility with your engineer,
architect, and contractor before you build. Any additional cost is usually minimal.

EXISTING HOMES AND BUILDINGS

-------

Check to see If your
house or garage Is
securely fastened to the
foundation. If your
home was bu/fl before
1970, II probably
does not have bolts
securing the wood
structure to the concrete foundation.
If not, take the following steps:
• Using a hammerdrill
and a carbide bit, drill
a hole through the sill
plate into the foundation . Holes should be
approximately 6 feet
apart.
•Drop a 1!2"x7"
expansion bolt into
the hole and finish
by tightening the
nut and washer.

Many houses and other buildings, built before earthquake standards were used
(about pre 1970), have little or no earthquake-resistant design . Some of these
structures, such as wood-frame homes, may be fairly flexible and more resistant to
shaking. The large number of pre 1970 structures in Utah are unreinforced
masonary and present a great challenge. Careful long-term planning, leading to the
upgrade of these buildings, will substantially reduce the risks associated with
earthquakes.
Improving the safety of pre-1970 structures may involve bolting the house or
building to its foundation ; attaching the floors to the walls and the walls to the roof,
and otherwise increasing the strength of the building system . Architects and
engineers specializing in earthquake improvement can help you determine the best
course of action.

/

Sill plate

CEM 's EPICenterhas
a retrofit guide
availablecalted, "The
Utah Guide for the
Seismic
Improvement of
Unreinforced
Masonrv

Dwellings."
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GEOLOGICAL HAZARDS ASSOCIATED WITH EARTHOUAKES

•••••••

GROUND SHAKING
All earthquakes produce both vertical and horizontal ground shaking. The moti on we
feel is the result of several kinds of seismic vibrations. The primary or P waves are
compressional , the secondary or S waves have a shear motion . These body waves
radiate outwards from the fault to the ground su rfaces where they cause ground
shaking. The fast-moving P waves are the first waves to cause the vibrations of a
building . The S waves arrive next and may cause a structure to vibrate from side to
side. Rayleigh (R) and Love (L) surface waves, which arrive last, mainly cause lowfrequency vibrations, which are more likely than P and S waves to cause tall buildings to vibrate. Surface waves decline less rapidly than body waves, and as the
distance from the fault increases, tall buildings at relatively great distances from the
epicenter, could be damaged.
Certain soil conditions. which may be present in our valley floors. could cause
ground motion to become amplified. Amplified ground motion could increase the
damage of an earthquake.

• •• 15
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FAULT RUl'JllRE, GROUND DEFORMATION AllD SUBSIDENCE
An earthquake with an approximate magnitude of 6.5 or above could cause the
sur1ace of the ground at or near the existing fault to break and the valley floor may
drop. The resulting small clitt or ottset is called a fault scarp. The length of the fault
rupture and amount of drop depends on the size of the earthquake (larger quakes
produce longer fault rupture and larger scarps) . A rupture of a central segment of
the Wasatch Fault from a magnitude 7.5 earthquake could be over 20 miles long and
produce a scarp up to 15 feet high.
The area near the fault, especially on the side which drops down, may experience
severe deformation and tilting of the ground . The area near the fault is called the
zone of deformation. Tilting of the valley floor is called tectonic subsidence. Build·
ings built on or near the area of fault rupture will be damaged. Tectonic subsidence
may cause water to flow in a reverse direction resulting in flooding .

••••••••

Potential flood areas, light
blue in color, along the
eastern shores of the Great
Sall Lake from accompa·
nying large Wasatch fault
earthquakes between
Brigham City and Sall Lake
City. Subsidence will only
occur adjacent to the part
ol the luall thal ruptures. A
lake elevation of 4,205
feet prior to the earth·
quake is assumed (modi·
tied from Keaton, 1987).
(Courtesy of the Utah
Geological Survey)
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LIOUEFACTION
Liquefaction is caused when water-saturated, sandy soils react to vibrations and
temporarily act like liquid. Many low-lying areas ol the state, mainly in the valleys
bordering the larger mountain ranges, are vulnerable to liquefaction. When the
underlying layers ol sandy soil liquefy, large masses ol earth may begin to move
down slope. Light objects such as buried tanks and pipelines may rise to the
surface, while heavy objects tend to sink and tilt.

SLOPE FAILURE AND SNOW
AVALANCHES
Landslides, rock !alls. and other types
ol slope failure could be triggered by
ground shaking. Slope failure is
usually confined to mountainous or
canyon areas. However, steep ravines
and slopes within city limits could also
experience slope failure. The extent ol
slope failure depends upon the severity
ol ground shaking, steepness ol slope,
moisture content, and type ol soil or
rock.
II the earthquake occurs in the winter
months, snow avalanches may
constitute the greates1 slope failure
hazard.

SEICHES

•

Lowest
Low
Modera te

•

H igh

•

Fa u lt Zon e

{Modified from
Anderson. et al, 1994)

I

Standing bodies ol water are susceptible to earthq uake ground motion.
Water in lakes and reservoirs may be
set in motion and slosh from one end
to the other, much like in a bathtub.
This motion is called a seiche (pronounced "saysh") . A seiche may lead
to dam failure or damage along
shorelines.

LIDUEFACTION
POTENITAL
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OTHER EARTHOUAKE-INDUCED HAZARDS

-------

-------------

FLOODING
Earthquakes could cause flooding due to the tilting of the valley floor, dam failure and
seiches in lakes and re servoirs. Flooding can also result from the disruption of rivers
and streams. Water tanks, pipelines, and aqueducts may be ruptured, or canals and
streams altered by ground shaking , surface faulting, ground tilting, and landsliding .
Flooding due to dam failure could possibly cause the most property damage and loss
of life. Major dams that may affect the Wasatch Front are Pineview and Causey
(Ogden Canyon) ; Echo, Rockport, Lost Creek, and East Canyon (Weber Canyon);
Jordanelle and Deer Creek (Provo Canyon); and Mountain Dell and Little Dell
(Parley's Canyon). Their failure(s) could threaten all low-lying areas along the flood
paths, including parts of Ogden, Provo , and Salt Lake City. Other dams that could be
affected by earthquakes include Huntington North, Millsite, and Joe's Valley (Emery
County) ; Soldier Creek (Wasatch County); Starvation (Duchesne County) ;
Scofield (Carbon County); Sevier Bridge (Juab County) ; Gunnison and Nine Mile
(Sanpete County) ; Minersville (Beaver County) ; Otter Creek and Piute (Piute County);
and Enterprise, Gunlock, Ash Creek, and Quail Creek (Washington) . In addition to
these larger dams, there are hundreds of smaller privately-owned dams that could
cause local flooding if they were to fail.

FIRES
Earthquake-caused fires are often the result of broken natural gas lines. Aftershocks,
the shifting of damaged structures, and the turning on and off of utilities could ignite
new fires after the initial shock. Structural fires from homes and apartments were in
the 1994 Northridge and 1995 Kobe Earthquakes. There were approximately 110
reported in the North ridge quake and over 350 reported fires in the Kobe quake. An
earthquake along the Wasatch Front could displace and many as 25 ,000 people as
the result of fires. Besides natural gas, other causes of fires may include petroleum
products, broken electrical wires.and chemical spills.

HAZARDOUS MATERIALS
A hazardous material spill during an earthquake carries significant consequences.
For example, in the Northridge earthquake of 1994, over 380 hazardous materials
incidents were reported . The scale and consequences of the se incidents varied from
"major" to "minor." This type of hazard may start as a liquid spill , but may quickly
develop into an airborne hazard . At home there are household products that when
combined , create toxic gases (Refer to page 10). It is important to know what
chemicals you have in your home , and the proper first aid procedures to
reverse their effects. for additional information about household products and their
effects , contact your local fire department or emergency management office .

••• 18
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HOW omN DO EARTHOUAKES OCCUR IN UTAH?
THE EARTHQUAKE
HAZARD IN UTAH
MAGNITUDE

AVERAGE
FREQUENCY IN
STATE OF UTAH

3.0 or greater
4.0 or greater
5.0 or greater
5.5 or greater
6.0 or greater
6.5 or greater
1.0 or greater

6 per year
1 per year
1 every 4 years
1 every 10 years
1 every 20 years
1 every SO years
1 every 150 years

CourlesyolUnlwersityolutahSeismograph
S!allons. tH6

------The blue line
represents the best
estimate of when the
last major earthquake
occurred. The yellow
areas denote the
earliest and the latest
dates those tremors
could have happened.

The Seismograph Stations at the University of Utah record about 700 earthquakes
each year in Utah. The table on the left illustrates the average frequency of earthquakes based on magnitude or size. Recent geological studies indicate that large
earthquakes (magnitude 6.5 -7.5) occur on the central segments of the Wasatch fault
about once every 350 years. The chance of a large earthquake on the Wasatch fault
during the next 100 years is about 1 in 4 (25%).
The roughly 200-mile long Wasatch fault is broken into several segments. Each
segment, approximately 20 to 30 miles long , may produce its own earthquake
independent of other segments. The largest expected earthquake on an individual
segment of the Wasatch fault will be near Richter magnitude 7.5.
Several faults which appear less active than the Wasatch or the Bear River are also
capable of producing a large earthquake. These include the Hurricane in southwestern Utah , the Sevier in
southcentral Utah , the Hansel
Valley at the north end of Great
Salt Lake, the East Great Salt
Lake, and the West Valley
systems in Salt Lake County, the
Oquirrll near Tooele, the East
Cache near Logan, the East Bear
Lake in Rich County, and the
Joe's Valley system in Emery
County. There are probably many
unidentified faults capable of
causing damaging earthquakes in
Utah.

WHY fARTHOUAKES OCCUR Ill UTAH
The earth is a dynamic system, a huge factory where old crust is being melted and
processed into new crust and mountain belts are simultaneously being uplifted, eroded,
and recycled. The surtace of the earth is made up of at least a dozen or so large plates.
These plates are in continual motion, like huge rafts on a sea of molten rock. This
process, known as plate tectonics, keeps the awesome forces that shape the Earth's
surtace in balance. As the Earth's crust moves. earthquakes are produced.
The Basin and Range physiographic province, which stretches from Reno, Nevada.
on the west, to the Wasatch Range on the east (including parts of Idaho, Oregon,
California, Arizona and New Mexico), is an active part of our drifting continent. This
entire area is slowly being uplifted and pulled apart. As the crust of the earth
stretches from west to east, cracks or faults appear. Portions of the area drop down
along these north-south trending faults forming long, narrow valleys, while the
mountain blocks move up, wedged between the dropped valleys .
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When the extensional and gravitational forces acting on the area overcome the
frictional forces holding the valley in place, we experience an earthquake . When this
happens, a tremendous amount of stored energy is released. This energy travels in
the form of shock waves or vibrations which radiate in all directions from the focus
of the earthquake. The point on the ground directly above the focus is the epicenter.

EARTHOUAKE MEASUREMENT

Ground motion is recorded by instruments known as seismographs. The magnitude
of an earthquake is a measure of the size of seismic waves. This magnitude is
recorded on a seismograph and measured on the Richter scale. The measurement is
logarithmic, meaning every whole number increase in magnitude represents a tenfold increase in recorded ground motion.
Therefore, a magnitude 7 earthquake is ten times larger than a magnitude 6 and one
hundred times larger than a magnitude 5. As an estimate of energy, each whole
number step on the magnitude scale corresponds to a release of about 31 times
more energy.
Earthquake intensity is a measure of the damage caused by a quake and it is measured on an index known as the Modified Mercalli Intensity Scale (MMt).
The MM! scale, created in 1902 by an Italian scientist named G. Mercalli, is based
on observation. II describes the ground shaking effects on people and structures al
a specific location.

-----The relationship
between Richter
Magnitude (RM)
and the Modified
Mercalli Intensity
(MMI) Scale

The Modified Mercalli Intensity Scale is divided from I to XII. The following is an
abbreviated description of Mercalli's twelve levels of intensity, including its rough
relationship with the Richter Scale .

FB.T OILY IT AFm P'ERSOll .IT PDT, fJIECW.LY DI \l'PfR R.OmlS OF MJlllSS. Dfl£lJaT IUIPBIDED 0UCJS MAT IWS.
ffl!IUTI IOTIClAllT n - -.DmlAlllOI UPPlll l\DOOIDf IUU.S.-llllPl.£118111-R
AS Al EMTHQtlAll SJMIOlllG llOlOR CARS llAY FIOCl SUliiHTLY. YllRAOOl a..Aft TOTME l'UlllG DF I 1'llCI. DtlMYlll£llllmD.

fl'l, fi.l_,,lllllClllllJ _ _ _ _ . . . _ _y_·

DMAGf TOTAL. LllJ Of llGKT MD I.Ml. llf. DISTllrnll, OU:Cl1THROWI11111 TitE All
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TERMS
Active Fault· a laull on which there has been
recurrent movement in recent geologic time.
usually indicated by mooern eanhquake
activity and recent surface faulting.

Modified Mercalli Scale -subjective measure
ot damage. devised by Italian scientist G.
Mercalli in 1902, to measure the intensity of
an eanhquake.

Attmhock - an earthquake that follows•
larger earthquake: The number and size of
aftershocks normally decrease over time.

Richter Scale · a measure of earthquake
magnitude as recorded on a seismograph.
The measurement is logarithmic. that is.
each whole number increase represents a
ten·fold increase in recorded ground motion.

Epicenter - the point on the Earth's surtace
directly above the focus or hypocenter of an
earthquake.
Faull - a fracture or fracture zone where there
is displacement of the two sides in relation to

one another.

Fault Displacement-the amount of
movement ol one side of a lault in relation to
the other side.

------SOURCES OF
DISASTER
PREPAREDNESS
INFORMATION
FOR THE
SPECIAL NEEDS
POPUlATION

·1,.

"';~;~;:.,,;;;:,.·

Focus (or Hypocenter) - the initial point of
rupture of an earthquake below the surface al
the ground; the point within the Earth that is
the origin of an earthquake.

SERVICES NEEDED
Services lor the Elderly:

Seismic· pertaining to an earthquake or
Earth vibration.
Surtace Fault Rupture (Scarp) - the break at
the fault . on the surtace of the ground.
resulting from movement on a fault.
Zone ol Deformation· distortion. slumping,
and cracking of the ground (mainly on the
valley side) at or near the fault displacement.

CONTACT
Local Senior Centers
Salt Lake County Aging Services and
Assistance lor Seniors:
(801) 468-2480

Servicestor the Blind:

Utah S~rvices for the Visually
Handicapped
THE BLIND CENTER: (801) 323-4343
Utah Library lor the Blind:
1-800-662-5540

Services lorthe Deal:

Division ol Deal- Hard of Hearing
Services: (801) 263-4860
Utah Deaf-Hearing RELAY: (TDD)
(801) 298-9484. 1-800-346-4128
Utah Division of Comprehensive
Emergency Management: (TDD)
1801) 538-3789

Transportation lorthe Disabled:

FlexTran (801) 287-7443
Utah Transit Authority TDD
(801) 287-4657

PRINTED RESOURCES:
Are You Ready tor an Earthquake?
Disaster Preparedness for
Seniors by Seniors
Preparing tor Emergencies:
A Checklist tor People with
Mobility Problems
Earthquakes: A Survival Guide for
Seniors

American Red Cross
465 South 400 East, SLC. UT 84111
or
P. D. Box 3836, SLC. UT 84110
(801) 323-7000, Fax (801) 323-7018
Salt Lake County Aging Services
2001 South State Street, SLC, UT 84190
(801 )486-2480
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SOURCES
Earthquake Safety Checklist
Federal Emergency Management Agency
(FEMA)
Earthquakes in Missouri
Missouri Department of Natural
Resources
Homebuye~ ·s Guide to Earthquake
Hazards in Utah
Utah Geological Survey (UGS) Public
Information Series 38
Home Earthquake Preparedness Guide
Bay Area Regional Preparedness Project
(BAREPP)
Liquefaction Potenlial Map of Sall Lake
County, Utah
Utah Geological Survey, L.R. Anderson,
J.R. Keaton, J.E. Spitzley, and A.G. Allen .
1994
Nalional Earthquake Hazards Reduction
Program: Overview
United States Geological Survey (USGS)
Circular 918

-------

FOR MORE
INFORMATION
ABOUT HOW YOU,
YOUR FAMILY,
BUSINESS, AND
COMMUNITY
CAN BECOME
BETTER PREPARED,
CONTACT:

Northern Utah Earthquake Handbook:
Risk Assessment and Loss Estimation
Utah Division of Comprehensive
Emergency Management (GEM) and
Utah Department of Public Safety
Potential Consequences of EarthquakeInduced Regional Tectonic Deformation
along the Wasatch Front.
Utah State University, Jeffery R. Keaton.
1987

Sunset's Guide to Help You Prepare tor
the Next Quake, The Fi~t of a Two-Part
Series: Are You Prepared?
Sunset Magazine, October 1990
The Next Big Earthquake in the Bay
Area May Come Sooner Than You
Think: Are You Prepared?
United States Geological Survey
The Utah Guide for the Seismic
Improvement of Unreinforced Masonry
Dwellings
Utah Earthquake Preparedness Information Center (EPICenter), Utah Division of
Comprehensive Emergency Management
The Wasatch Faull
Utah Geological Survey Public Information Series 40
Utah 's Earthquake Hazard: Awareness
and Preparedness
Utah Division of Comprehensive
Emergency Management
Utah 's Earthquake Threat
University of Utah Seismograph Stations
Utah Natural Hazards Handbook:
Process-Impact-Mitigation
Utah Division of Comprehensive
Emergency Management and
Utah Geological Survey

Your County Emergency Management Ottice (CEM 's EPICenter has list available).
Utah Division of Comprehensive
Emergency Management (GEM)
t 1t0 State Ottice Building
Salt Lake City, UT. 84114
tel. (801) 538-3400
fax (801) 538-3770
Internet-World Wide Web
hnp:www.dps.state .ut.us/cem/cemhome. htm

University of Utah Seismograph Stations
(UUSS)
705 W.C. Browning Building
Salt Lake City, UT. 84112
tel. (801) 581-6274
fax (801) 58t -5585
Internet-World Wide Web

Utah Geological Survey (UGS)
1594 West North Temple
Salt Lake City , UT. 84t t4-6100
tel. (80t I 537-3300
fax (801) 537-3400
Internet-World Wide Web

Utah Seismic Safety Commission (USSC)
1594 West North Temple
Salt Lake City, UT. 84114 -6100
tel. (801) 538-3400
fax (801) 538-3770
Internet-World Wide Web

httpJ/www .ug s.state.ut.us

hnp://www.seis.utah.edu

hnp:www.dps.state.ut.us/cem/cemho me.htm
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Appendix B
4 Key Correlations oflnterest Involving Inconvenience, Efficacy, Intentions, & Behaviors

Inconvenience Perceptions and
Intentions
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Inconvenience Perceptions and Behaviors
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Incortvenience &
Efficacy &
Inconvertience &
Behavior
Behavior
Intentions
Buying and maintaining a transistor radio
.138"
-.432"'*
-.250**
Buying and maintaining four gallons of water
-.058
-.016
·-.198
Buying and maintaining a four day supply of food ·
-.009
-.032
.138
.
,
.10$
Buying and maintaining a first aid kit
-.018
-.068
Buying and maintaining a fire extinguisher
-.002
.143*
-.031
Learning how to shut off gas
-.076
-.048
-.146*
.-.013
Learning how to shut off water
.112
-.239** '
Learning how to shut off e1ectricity
.099
.018
-.252**
Teaching everyone safest soot in each room
-.066
.124
.139*
Teaching everyone danger spot in each room
.022
-.056
.231 *"'
Choosing out-of-state family member to contact
.105
.115
.113
Conducting practice drills
.111
-.066
.104
.004
Learning location of nearby medical centers
.022
-. 105
.069
Attending meetings on earthquake preparedness
.025
-.142*
-.044
Strapping water heaters to walls
.171"""
-.093
.154"
Strapping tall obiects to walls
.128
.013
.115
; .237**
Strapping heavy objects to walls
.047
.132"
..038
Installing cabinet latches
-.101
.193**
.129"
Purchasing earthquake insurance
-.111
.056
..092
-.114
Developing self-network between families
.181""'
.066
Moving flammable materials from heat sources
. -.134*
.288"*
.140
-.075
Changing hanging plants from heavy to light pots
'
.267"*
.200*
.043
Removing dead tree limbs that could fall on hpuse
, .042
.. 106
-.049
Having neighbors agree to hang out white flag
.089
. 157*
Storing important records in safety deposit bdx
-.063
Note. * =significant at .05 level, **=significant at .01 . Significant correlations that are consistent w/hypotheses are
Adjustment
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Bfficacy &
Intentions
.298**
.194
.328**
.408"*
.36l"*
. .300**
.483**
.470*"'
. . 396**
.291**
.566*"'
.621 *"'
.233**
.524**
.408"*
.583**
.54~*"'

.473"*
.353.t*
.393~*

.493**
.404"*
.490**
.461 "*
. .346**
in bold print.
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Appendix D
Regression Analysis Results
B

SEB

B

Age

.11

.02

.42*

Global Efficacy
Perceptions

.03

.01

.26*

Hazard Intrusiveness

-1.53

.53

-.17*

Sex

1.77

.63

.16*

Variable
Step I

Step 2

Step 3.

Step 4.

Variables not in equation
Education Level

.02

Income Level

.03

Marital Status

.06

Children 0-6

-.05

Children 6-18

.09

Risk Perceptions

.08

Global Inconvenience
Perceptions

-.07

Note. Adjusted R = .19 for step 1, adjusted R = .26 for step 2, Adjusted R = .28 for step
3, and adjusted r = .30 for step 4.
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Appendix E
Table El.
Previous Hazard Experience Comparison Across the Three States

x

CA
57%AB,AC

WA
J5%AB

UT
J4%AC

70.86**

J%AB,AC

2%AB

4%AC

155.14**

Damage to friend's property

73%AB,AC

27%AB

35%AC

26.4**

Injury to friend

26%AB,AC

6%AB

8%Ac

79.64**

Damage to your home
Injury to you or family member

Note. CA= California, WA= Washington, UT = Utah. * = significant at the .05 level. ** = significant
at the .01 level. For planned comparisons, subscripts A = California, B = Washington, C = Utah. Letters
indicate a significant difference between the two states.
Figure El.
Previous Hazard Experience Across the Three States
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Table E2
Risk Perception Comparison Across the Three States

E

Major damage to your city

CA
3.56Ac

WA
3.32

UT
3.1 lAc

3.46*

Major damage to your home

3.08AB

3.77AB,BC

2.88sc

46.39**

2.49

2.40

2.54

1.16

Disruption to job

2.82AB

2.51 AB,BC

2.76sc

4.8**

Disruption to shopping

3.15AB

2.88AB

3.11

4.12**

Injury to you or family member

Note. CA= California, WA= Washington, UT= Utah. * = significant at the .05
level.** =significant at the .01 level. For planned comparisons, subscripts A =
California, B =Washington, C = Utah. Letters indicate a significant difference between
the two states.
Figure E2
Risk Perception Comparisons Across the 3 States
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Table E3
Hazard Intrusiveness Comparison across the Three States

Think about earthquakes

CA
3.02AB, AC

WA
3.59AB

UT
3.74AC

F
40.07**

Talk about earthquakes

3.58AB, AC

3.99AB

3.95AC

17.68**

Gather info about earthquakes

3.93AB, AC

4. J8AB, BC

4.53AB,BC

34.26**

Note. CA= California, WA = Washington, UT = Utah. * =significant at the .05 level. ** = significant
at the .01 level. For planned comparisons, subscripts A= California, B = Washington, C =Utah. Letters
indicate a significant difference between the two states.

Figure E3
Hazard Intrusiveness Comparisons Across the 3 States
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Table E4
Behavior com2arison across the three States

x

1. Have transistor radio.

CA
81%

WA
82%

UT
40%

132.22

2. Have 4 gallons water in plastic jars.

78%

49%

72%

56.38

3. Have a fire extinguisher.

68%

76%

54%

30.70

4. Have cabinet latches.

33%

15%

17%

28.23

5. Have bought earthquake insurance.

39%

32%

17%

28.23

6. Have learned location of med center

77%

80%

20%

7.75

7. Have attended earthquake meeting

27%

22%

29%

3.92

8. Have first aid kit.

73%

75%

68%

3.78

9. Have dehydrated food.

69%

72%

72%

.70

Note. CA = California, WA = Washington, UT = Utah.
level.

** =significant at the .01

* =significant at the .05

level. For planned comparisons, subscripts A=

California, B =Washington, C =Utah. Letters indicate a significant difference between
the two states.
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Figure E4
Behavior Comparisons Across the 3 States
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Table ES
Intention comparison across the three States

E

CA
4.27

WA
3.70

UT
2.72

48.24**

2. Have 4 gallons water in plastic jars.

3.94

4.05

3.96

.27

3. Have a fire extinguisher.

3.87

2.86

3.48

21.42**

4. Have cabinet latches.

4.31

3.75

2.71

66.38**

5. Have bought earthquake insurance.

3.14

2.94

2.29

18.42**

6. Have learned location of med center

3.19

2.69

3.78

17.17**

7. Have attended earthquake meeting

4.26

4.14

2.63

85.39**

8. Have first aid kit.

4.07

3.8

3.83

1.81

9. Have dehydrated food.

4.14

4.23

3.96

1.45

1.

Have transistor radio.

Note. CA = California, WA = Washington, UT = Utah.
level.

** =significant at the .01 level.

* = significant at the .05

For planned comparisons, subscripts A=

California, B =Washington, C =Utah. Letters indicate a significant difference between
the two states.

99

Figure ES
Intention Comparisons Across the 3 States
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